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INTRODUCTION

Under the terms of an interagency agreement with the Federal Aviation Administra-
tion this publication has been prepared by the National Aeronautics and Space Administra-
tion for the joint use of both agencies and the scientific and technical community concerned
with the field of aeronautical engineering. The first issue of this bibliography was published
in September 1970 and the first supplement in January 1971, Since that time, monthly sup-
plements have been issued.

This supplement to Aeronaurical Fugineering— A Special Bibliography (NASA SP-7037)
tists 614 reports, journal articles, and other documents originally announced in August
1973 in Sciemtific and Technical Aerospace Reports (STAR) or in luternatianal Aerospace
Abstracts (14A).

The coverage includes documents on the engineering and theoretical aspects of design,
construction, evaluation, testing, operation, and performance of aircraft {including aircraf
engines) and associated components, equipment, and systems, It also includes research
and development in aerodynamics, aeronautics, and ground supporl equipment for aero-
nautical vehicles,

Each entry in the bibliography consists of a standard bibliographic citation accompanied
in most cases by an abstract. The listing of the ¢ntrigs is arranged in two major sections,
144 Euntries and STAR Eutries in that order. The citations, and abstracts when available,
are reproduced exactly as they appeared originally in /44 or STAR, including the original
accession numbers from the respective announcement journals. This procedure, which saves
time and money, accounts for the slight variation in citation appesarances,

Three indexes— subject, personal author, and contract number—are included.

An annual cumulative index will be published.



AVAILABILITY OF CITED PUBLICATIONS

IAA ENTRIES {A73-10000 Series)

All publications abstracted in this Section are avalable from the Technical Information
Service. American Institute of Aeronautics and Astronautics. Inc., {AIAA), as follows.
Paper copies are available at $5.00 per document up to a maximum of 20 pages The
charge for each additional page is 25 cents. Microfiche !!'are available at the rate of
$1.00 per microfiche for documents identified by the § symbol following the accession
number. A number of publications. because of their special characteristics, are available
only for reference in the AIAA Techmical Information Service Library. Minimum airmail
postage to foreign countries is $1.00. Please refer to the accession number, e g., A73-10468,
when requesting publications.

STAR ENTRIES (N73-10000 Series)

A source from which a publication abstracted in this Section is available to the public is
ordinanly given on the last line of the citation, e.g.. Avail: NTIS. The following are the
most commonly indicated sources (full addresses of these organizations are hsted at the
end af this introduction}:

Avail: NTIS. Sold by the Natienal Technical information Service as indicated:

Currently Announced Documents. Facsimile (reproduced on demand) copies are
sold for $3.00 plus 25 cents for every 5 pages over 20 pages. effective for all
documents having the accession number N72-22991 (the first accession in 1972
STAR 14) or higher. The full price is shown in the citation.
Printed NASA Documents. Documents such as NASA Technical Reports, Tech-
nical Notes, Special Publications, Contractor Reports., Technical Memorandums
(numbered below 50,000}, and Technical Translations (betow 8.000} are priced
at $3.00 for documents of 300 pages or less; $6.00 for those in the 301-600 page
range. $9.00 for those having 601-900 pages; and individually priced above 900
pages Documents available from both the Superintendent of Documents {SOD},
Government Printing Office, and from NTIS have the SOD price. All prices are

- shown in the citation
Documents Announced-Between July 1970 and July 1972, All documents with
accession numbers between N70-27805 and N72-22990 are sold at the previgusly
announced standard price, whether printed copy or facsimile is supplied. If “Avail:
NTIS” appears in the citation. the document is sold at $3.00. Any other price is
shown in the citation.
Documents Announced Prior to July 1970. A surcharge of $3.00 is applied to each
document that, as of STAR Issue 14, 1972, is two years ald from the time of its an-
nouncement. ie. to all documents with an accession number Jower than
N70-27805 (the first accession number in Issue 14, 1970. of STAR). but not to
more recently issued documents. Therefore, documents with older accession num-
bers of 300 pages or less are priced at a total of $6.00. Since no surcharge 1s

. applied to documents with over 300 pages. documents in the 301 to 600-page
range are also sold for $6.00 in hard copy. and those in the 601- to 900-page range
are sold at $9.00. Those exceeding 900 pages are priced by NTIS on an individual
basis. except when priced by SOD. These prices do not change with time.

{1} A microfiche is a transparent sheet of film, 105 x 148 mm in size, containing as many
as 60 to 98 pages of information reducad to micro images {not to exceed 24:1 reduction).
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Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Microfiche. Microfiche is available from NTIS at a standard price of 95 cents

(regardless of age) for those documents identified by the # sign following the
accession number (e.g.. N73-102814) and having an NTIS availabiiity shown in the

citation. Standing orders for microfiche of (1) the full collection of NTIS-zvailable
documents announced in STAR with the # symbol, {2) NASA reports only (ident-
ified by an asterisk (*)), (3) NASA-accessioned non-NASA reports only {for those
who wish to maintain an integrated microfiche file of aerospace documents by the
"N accession number), or (4} any of these classes within one or more STAR
categones, also may be placed with NTIS at greatly reduced prices per title {e.g.
35 cents} over individual requests. Inquiries concerning NTIS Selective Categories
i Microfiche should be addressed to the Subscription Unit, National Technical
Information Service.

Deposit Accounts and Customers Outside U.S. NTIS encourages its customers
to open deposit accounts to facilitate the purchase of its documents now that
prices vary so greatly.

NTIS customers outside the United States are reminded that they should add the
following handling and postage charges 1o the standard or announced prices:
hard (paper) copy. $2.50 each document; microfiche, $1.60 each document. For
subscribers outside the United States who receive microfiche through the Selective
Categories in Microfiche program. NTIS will add 15 cents for each title shipped.
SOD for GPO). Sold by the Superintendent of Documents. U.S. Government
Printing Office, in hard copy. The price is given following the availability line.
{An order received by NTIS for ane of these documents will be filled at the 50D
price if hard copy is requested. NTIS will also fill microfiche requests, at the
standard 95 cent price, for those documents identified by a § symbaol .}

NASA Public Document Rooms. Documents so indicated may be examined at

or purchased from the MNational Aeronautics and Space Administration, Public

Documents Room (Room 126), 600 Independence Ave. SW., Washington, D.C.

20546, or public document rooms located at each of the NASA research centers,

the Mississippi Test Facility, and the NASA Pasadena Office at the Jet Propulsion

" Laboratory.

NASA Scientific and Technical Information Office. Documents with this
availability are usually news releases or informational brochures available without
charge in paper copy.

AEC Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of U.5. Atornic Energy Commission reports, usually in microfiche form,
are listed in Nuclear Science Abstracts. Services available from the USAEC and its
depositories are described in a booklet, Science Information Available from the
Atomic Energy Commission {TID-4550), which may be obtained without charge
fram the USAEC Technical information Center.

Univ. Microfilms. Documents so indicated are dissertations selected from
Drssertation Abstracts, and are sold by University Microfilms as xerographic
copy (HC) at $10.00 each and microfilm at $4.00 each, regardless of the length
of the manuscript. Handling and shipping charges are additional. All requests
should cite the author and the Order Number as they appear in the citation

HMSO Publications of Her Majesty's Statuonery Office are sold i the U S. by
Pendragon House, Inc., (PHI), Redwood City. Califormia. The U.S. price (includiné a
Service charge) is given. or a conversion table may be obtained from PH!

BLL {formerly NLL}: British Library Lending Division, Boston Spa, Wetherby. York-
shire, England. Photocopies available from this organization at the price shown
(If none is given, inquiry should be addressed to BLL).

ZLDI Sold by the Zentralstelle fur Luftfabridokumentation und -Information.
Munich, Federal Republic of Germany, at the price shown in deutschmarks (DM)



Avail: Issuing Activity, or Corporate Author, or no indication of availability: Inquiries as to
the availability of these documents should be addressed to the arganization shown
in the citation as the corporate author of the document.

Avail: U.S. Patent Office. Sold by Commissioner of Patents, U.S. Patent Office, at the
standard price of $.50 each, postage fres.

Other availabilities: If the publication is available from a source other than the above,
the publisher and his address will be displayed entirely on the availability line or in
combination with the corporate author line.

GENERAL AVAILABILITY

All publicatiens abstracted i this bibliography are available to the public through the sources
as indicated in the STAR Entries and IAA Entries sections. It is suggested that the bibliog-
raphy user contact his own library or other local libraries prior to ordering any publication
inasmuch as many of the documents have been widely distributed by the issuing agencies,
especially NASA. A listing of public collections of NASA documents is included on the inside
back cover.

SUBSCRIPTION AVAILABILITY
This publication is available on subscription from the National Technical Information Service
{(NTIS). The annual subscription rate for the monthly supplements, excluding the annual

cumulative index. is $18.00. All questions relating to subscriptions shouid be referred to the
NTIS.
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American Institute of Aeronautics
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Technical Information Service

750 Third Ave.
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U.S. Patent Office
Washington, D.C. 20231
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London W1R 7AD, England

ESRO/ELDO Space Documentation Service
European Space Research Organization
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Her Majesty’s Stationery Office
P.O. Box 569, SE. 1
London, England

NASA Scientific and Technical Information
Facility
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College Park, Maryland 20740
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Administration

Scientific and Technical Information
Office (KSI)

Washington, D.C. 20546
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TITLE C. Rodney Manke and Donald R. Nordwall Sep. 1970 506 p
2 Vol. “w PUBLICATION
o (Contract NAS2-5524} DATE
(NASA-CR-114484; D6-30843-Vol-2) Avail: NTIS\HC §27.50
AUTHORS CSCL 018 AVAILABILITY
The manned simulation of a large transport aircraft is SOURCE
described. Aircraft and sys data ¥y to implemen
CONTRACY the mathematical mode! described in Volume | and a discussion cosAT
OR GRANT of how these data are used in model are presented. The results CODE
of the real-time computations in the NASA Ames Research Canter
REPORT- Flight Simulator for Advanced Aircraft are shown and compared
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known 1o be satisfactory. © Author
TYPICAL CITATION AND ABSTRACT FROM /AA
NASA SPONSORED AVAILABLE ON
DOCUMENT MICROFICHE
ACCESSION ———==A73-10302 * ¥ Optimum configurations for bangless sonic wgee— g
NUMBER booms. W. D_Hayes and F. B. Weiskope, Jr. {Princeton University, —s——.
rinceton, N.J.). Quarterly of Applied Mathematics, vol. 30, Oct.
AUTHORE — I 1972, p. 311-328. 13 refs. Grant No, NGL-31-001-119.° L AUTHORS'
A number of aptimizatian problems are posed and solved for AFFILIATION
supersonic aircraft flight subject to the condition that a shack wave
appears only incipiently in the sonic boom signal at a given point.
The principal result is one giving the maximum effective gross weight
of an aircraft of given effective length'under given flight conditions.
The calculus of variations with inequality constraints is used, with PUBLOCAI;"I‘(.)I.:

the novel features of a non-lacal isoperimetric relation and ot only 'an
upper bound on 3 control variable. {Author]
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IAA ENTRIES

A73-30995 New ferrite switch. V. A. Gordeev, A. |
Nagornov, V. P. Vasil'ev, and lu. F. Strygin. (Radiotekhnika, vol. 27,
July 1972, p. 97-100.) Telecommunications and Radio Engineering,
Part I - Radio Engineering, vol. 27, July 1972, p. 134-137. & refs,
Translation.

Description of a ferrite element which can be used as a
mi'cro_wave power switch or modulator in radar and navigational
avionics applications requiring small dimensions and high reliability.
A ferrite cylinder is placed in the input branch of a waveguide Y
junction; the application of a current puise to a coil wound on the
ferrite cylinder switches the anisotropy of the ferrite material and
directs the microwave power to one or the other of the output
branches, T.M.

A73-31044 ¥ Aircraft shimmy theory (Do teorii shimmi
litska). L. G. Lobas ({Kiivs'’kii Politekhnichnii Institut, Kiev,
Ukrainian SSR). Akadamiia Nauk Ukrains'koi RSR, Dopovidy, Seriia
A - Fiziko-Tekhnichni i Matamatichni Nauki, vol. 36, Mar. 1973, p.
268-262. In Ukrainian.

Based on a synthesis of concepts embodying some elements of
Keldysh's {1945) theory on aircraft note wheel shimmy, this theory’s
elaboration by Neimark and Fufaev (1967), and Metelitzyn’s {1952)
point of view in the matter, a mathematical description is presented
for the uniform rectiliniar rolling of an aircraft nose wheel fitted
with & pneumatic tire, The excitation mechanism of shimmy
auto-oscillations in the nose wheel of the landing gear of an aircraft
undergoing velocity changes is examined, along with the effects of
various nose wheel parameters on the upper limit of the stable-
maotion velecity range. M.V.E.

A73-31120 A theory for rectangular wings with small tip
clearance in a channel. Y. Sugivama {Nagoya University, Nagoya,
Japan), Aeronautical Quarterly, val. 24, May 1973, p. 103-118. 10
refs, ’

Equations are derived for the total lift about low aspect ratio
wings in an inviscid, incompressible, uniform flow. The analysis:
extends Bollay's analysis, which followed the line suggested by
Prandtl, and it is shown experimentally that Bollay's simplifying
assumptions can still be applied. Agreement is good between the
present theory and the author's experiment for values of total lift
with small tip clearance, {Author}

A73-31121 Separated flow past a slender delta wing at
incidence. J. E. Barsby {East Anglia, University, Morwich, England}.
Aeronautical Quarterly, vol. 24, May 1973, p. 120-128. 6 refs.
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Solutions to the problem of separated flow past slender delta
wings for moderate values of a suitably defined incidence parameter
have been calculated by Smith, using a vortex sheet model. By
increasing the accuracy of the finite-difference technique, and by
replacing Smith’s original nested iteration procedure, to solve the
non-linear simultaneous equations that arise, by a Newton's method,
it is possible to extend the range of the incidence parameter over
which solutions can be obtained, Furthermore for sufficiently small
values of the incidence parameter, new and unexpected results in the
form of vortex systems that originate inboard from the leading edge
have been discovered. These new solutions are the only solutions, to
the author's knowledge, of a vortex sheet leaving a smooth surface,

: {Author)

A73-31122 * The transonic aerofoil problem with embed-
ded shocks. H. Norstrud {Lockheed-Georgia Ce., Marietta, Ga.).
Aeronautical Quarterly, vol. 24, May 1973, p. 129-138. 2t refs.
Contract No. NAS1-10665,

The integral equation approach to the mixed flow problem of
infinite wings at high subsonic speeds is adopted for non-circulatory
and circulatory {lifting} flows, The solutions are determined from a
system of non-linear algebraic equations and, to ensure always
unique solutions, the method of differentiation with respect to a
parameter has been applied. The resulting Cauchy problem is then
solved with the linearised flow solution as the initial value vector,
For the case of embedded shocks in the flow field, the method of
steepest -descent has been added to the calculation scheme. Results
for subcritical and supercritical flows past aerofoils are given and
compared with solutions obtained by finite-difference techniques.

{Author]

AZ73-31132 The experimental data processing installation
{EDP/ (Dia experimentelle Datenverarbeitungsanlage /EDP/}. W. D,
Miller. Qrtung und Navigation, no, 4, 1972, p. 51-62. In German,
The planning stage of the EDP began about seven years ago. The
project is concerned with the creation of a small-scale model of a
semiautomatic digital route control systern which makes use of the
latest computational technology. The simulation installations of the
system are to simulate the operational conditions of a semiautomatic
control center. The logic of the data processing equipment is
discussed together with the functions of the system computers and
aspects of the communication between controlier and system. G.R.

A73-31133 Automatized radar near-traffic  control
/ARTS/ {Automatisierte Racar-Nahverkehrskontrolle fARTS/). A. R.
Ridenour. Ortung und Navigation, no. 4, 1972, p. 63-70. In German.

In February 1969 an order concerning the delivery and the
installation of ARTS 1) systems for 62 near-traffic control centers
was placed. In addition, two systems were intended for educational
and developmental objectives, in the ARTS 111 systems designed for
secondary radar target tracking atphanumeric data blocks are
displayed on the screen for the controller, Important operational
processes which required up to now a great amount of coordination
between controflers are completely automatized, G.R.

A7331186 # Unsteady separated free jet flow of an ideal
fluid past a wing (Nestatsionarnoe obtekanie s otryvom strui kryla
svobodnoi struei ideal’'noi zhidkosti). S. I. Krasnov. Seminar po



A73-31195

Kraevym Zadackam, Trudy, no. 9, 1972, p. 155-168. 10 refs. In
Russian,

The influence of free (flow) surfaces on the hydrodynamic
characteristics of a supercavitating wing of infinite span performing
small vibrations at a zero cavitation coefficient is studied within the
framewark of a small perturbation theory for jet flows. Procedures
for solving the problem in the case of short-time motions and in the
case of steady harmaonic vibrations are proposed. The unsteady forces
acting on the wing (plate) are calculated. V.P,

A73-31195 # Influence of weak viscous interaction on the
drag of a wing profile (Vliianie slabogo viazkogo vzaimodeistviia na
soprotivienie krylovogo profilial. V. la. lvanov and V. M. Kovalenko
{Akademiia Nauk SSSR, Institut Teoreticheskoi i Prikladnoi Me-
khaniki, MNovosibirsk, USSR). Akademita Nauk SSSR, Sibirskoe
Otdelenie, fzvestiia, Seriia Tekhnicheskikh Nauk, Feb. 1973, p.
45-51. 9 refs. In Russian.

The effects of viscous interactian on a symmetrical parabolic
profile are examined; it is assumed that the shock wave originating at
the sharp leading edge of the profile is rectilinear and that the
taminar-to-turbulent boundary layer transition does not occur
suddenly but occupies a certain extended region. The turbulent
boundary layer is calculated by a better method than that used by
Young et al. {1958} and Luxton et al. {1964), The supplementary
wave friction drag is calculated for a wide range of incident-flow
parameters and geometrical dimensions of the profile. T.M.

ATI31301 4 Linear problem for delta and V-shaped wings
(Lineinaia zadacha diia treugol'nykh i V-obraznykh kryl'av). M. |,
Folle. Akademiia Nauk SSSR, tzvestiia, Mekhanika Zhidkosti i Gaza,
Mar.-Apr. 1973, p. 181-185. 6 refs. In Russian.

A method is proposed for solving the problem of a supersonic
{or hypersonicl flow about delta and V-shaped wings at arbitrary
angles of attack. The linearized equations on which the method is
based are applicable to wings of these types without restrictions on
wing edges and cylindrical surfaces when those surfaces approach the
surface of a wedge. v.Z.

A73-31318 ¥ Digital output wind system for airport use. Q.
Kaoren (Atmospheric Environment Service, Toronto, Canada).
{American Meteorelogical Society, Symposium on Meteorological
Chservations and Instrumentation, Znd, San Diego, Calif, Mar,
27.3Q, 1872.) Journal of Applied Meteorafogy, vol. 12, Apr. 1973, P
529-536. 16 refs,

Review of the present development status of a wind information
system capable of providing a readout in digital form of representa-
tive current surface wind estimates to airport-approaching aircraft.
The system developed to date consists of a standard Atmospheric
Environment Service 3-cup anemometer and wind vane, a signal
processing unit, and a digital display panel. The wind speed and
direction information is displayed to the ohserver in the form of a
one-sided 2-min running mean, while the gustiness is indicated by the
peak gust in the last 10 min, decayed at & rate of 1 mph/min. The
chief advantage of the system is that it is relatively inexpensive and
that it possesses typical analog accuracy. M.V.E,

AT3-31386 # Parameters of rational airfisld pavement design
system. W. R, Hudsan and T. W. Kennedy {Texas, University, Austin,
Tex.). (American Society of Civil Engineers, National Structursl
Enginecring Mseting, Cleveland, Ohio, Apr. 24-28, 1972, Preprint
1700.) ASCE, Transportation Engineering Journal, vol. 99, May
1973, p. 235-253. 15 refs, Army-supported research,

The system is considered as a set of major subsystems, including
inputs, the pavement structural model, outputs, decision criteria, and
optimization approach, and concomitant variables. The major sub-
systems are presented in the form of a system block diagram. The
diagram includes feedback and interactions among and within these
major subsystems., Each subsystern has been broken into senondary
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subsystems containing more detailed listings of the more important
variables influencing airfield pavement perfarmance. Some of these
variables are analyzed in terms of their influence on pavement
characteristics and the interrelation with other variables, G.R.

A73-31387 # Effect of openings on stresses in rigid pave-
ments. 5. K, Wang, M, A, Sargious, and Y. K. Cheung (Calgary,
University, Calgary, Alberta, Canada). ASCE, Transportation Engi-
neering Joumal, vol. 99, May 1973, p. 255-265. Research supperted
by the National Research Council of Canada.

Methods of pit construction in airfields are discussed together
with the method of analysis, giving attention to the finite element
mesh and boundary conditions for slabs with an opening and the
focation of cuts of a typical pavement slab with an opening.
Influence tines and stress distributions are considered along with the
effect of changes in the opening Jength and a method for calculating
the area of steel around the opening required to resist the tensile
forces due to load. G.R.

A73-31388 ¥ Subgrade strengthening of existing airfield
runways. Q. L. Robrett {lllinois, University, Urbana, 1It.). ASCE,
Transpertation Engineering Journal, vol. 99, May 1973, p. 267-287,
51 refs, USAF-sponsored research,

In connection with the increasing number of heavy aircraft at all
levels of the air transportation system, many existing airfield
pavements are requiring increased maintenance and repair, or
extensive strengthening, or both. The feasibility to strengthen
existing airfield pavements by improving the strength of the
underlying subgrade is examined. Two typical airfield pavements are
theoretically analyzed to determine changes in pavement structural
behavior effected by subsurface strengthening. G.R.

A73-31389" # STOL aircraft flight and landing area con-
siderations. J. M. Riebe (NASA, Langley Research Center,
Low-Speed Aircraft Div., Hampton, Va.), fAmerican Seciety of Civil
Engineers, National Structural Engineering Meeting, Cleveland, Ohia,
Apr. 24-28, 1972, Preprint 1726.} ASCE, Transportation Engineering
Joumal, vol. 99, May 1973, p. 339-351. 13 refs,

One proposed solution to the total short-haul transportation
system problem is to use existing low-wing-loading turbopropeller
STOL aircraft. Deflected slipstream turboprop aircraft have also been
considered for early STOL service. Aspects of current aircraft
research are discussed together with the NASA research aircraft, fietd
length and aircraft performance considerations, crosswind landings,
crosswind reducing fences, elevated STOL ports, a guaranteed
friction STOL runway, and problems of runway containment. G.R.

AT3I-31426 # Evolution of the B-1 crew escape system. T. H,
McMullen {USAF, Aercnautical Systems Div., Wright-Patterson AFB,
Ohiol. American Institute of Aeronautics and Astronautics, Aero-
dynamic Deceleration Systems Conference, 4th, Palm Springs, Calif.,
May 21-23, 1973, Paper 73-440. 6 p. Members, $1.50; nonmembers,
$2.00.

The Air Force's new B-1 bomber has a completely integrated
crew escape module designed to safely recover the crew from
throughout the aircraft operational envelope while providing a
shirt-sleeve environment for mission accamplishment. The concept
for the system was formulated in a series of funded studies prior to
initiation of full-scale development of he weapon system; since that
time significant refinements of the capsule configuration have
resulted from design analysis and test. The development program is
now in full-scale testing aimed to support first flight of the B-1 in
early 1974, {Author]

A73-31436 # A simplified dynamic model of parachute
inflation. D, Wolf {Sandig Laborataries, Albuquerque, N. Mex.).
American Institute of Aeronautics snd Astronautics, Aerodynamic
Deceleration Systems Conference, 4th, Paim Springs, Calif., May
21.23, 1973, Paper 73-450. 9 p, 32 refs. Members, $1.50; non-
members, $2.00. AEC-supported research.



This paper describes a dynamic inflation model for parachutes
which predicts increased dimensionless inflation times and increased
dimensionless infiation forces observed at high altitudes. As altitude
is increased, greater relative parachute inertia results in increased
inflation times, and greater relative forebady inertia results in
increased maximum inflation forces. Upper limit effects of Mach
number on inflation time and force are also predicted by the
inftation model. {Author)

AT3-31437 4 . Analysis of deployment and inflation of large
ribbon parachutes. D. F. McVey and D. F. Wolf (Sandia L.abora-
tories, Albugquerque, N. Mex.). American Institute of Aercnautics
and Astronautics, Aerodynamic Deceleration Systems Conference,
4th, Palm Springs, Calif., May 21-23, 1973, Paper 73-451. 13 p. 13
refs. Members, $1.50; nonmembers, $2.00. AEC-supported research.

A method for predicting deployment and inflation of reefed
ribbon parachutes is presented. The method is based on integration
of axia! and radial momentum eguations developed in the paper.
Axial and radial forces are assumed to be describable by drag and
radial force coefficients. Computer solutions of the equations are
compared to measured parachute loads and to parachute mouth and
maximum diameters from tests of 23 and 76-ft diameter conicat
ribbon parachutes. Comparison of laad histories indicates that snatch
loads depend ta a large extent on deployment bag design and packing
influences. Computed loads and parachute size histories for the
inflation process compared favorably with flight data. The concept
of a radial force coefficient appears to have considerable merit as a
means of camputing inflation for most types of parachutes. {Author)

A73-31439 # A modsl and calculation procedure for pre-
dicting parachute inflation. R. M. Nerem {Dhio State University,
Columbus, Ohic) and F, A, Pake {Goodyear Aerospace Corp., Akron,
QOhio). American Institute of Asronautics and Astronautics, Aero-
dynamic Deceleration Systems Canference, 4th, Palm Springs, Cafif.,
May 21-23, 1973, Paper 73453. B p. 17 refs. Members, $1.50;
nonmembers, $2.00.

A procedure has been developed for the mathematical calcula-
tion of parachute inflation. This method is based on relating pressure
changes in the parachute to the net mass inflow and to volume
changes resulting from the forces acting on the parachute fabric.
Provision is made for vents, gaps, and distributed canopy porosity.
Initial calculations were carred out, using a four-phase inflation
model in which fabric stresses gre neglected, and results for both
subsonic and supersonic inflation of a disk gap band parachute are
presented. The more recent application of a finite-element model
that includes fabric stresses is also discussed, and some preliminary
results are presented. {Author)

A73.31445 % # Parachute mortar design. J. E. Pleasants
{NASA, Langley Research Center, Systems Engineering Div.,
Hampton, Va.). American Institute of Aeronautics and Astronautics,
Aesrodynamic Deceleration Systerns Conference, 4th, Palm Springs,
Calif, May 21-23, 1973, Paper 73-453. 10 p. Members, $1.50;
nonmembers, $2.00.

Mortars are used as one method for ejecting parachutes into the
airstream to decelerate spacecraft and aircraft pilot escape modules
and to effect spin recovery of the aircraft, An approach to design of
mortars in the class that can accommodate parachutes in the 20- to
B5-foot-diameter size is presented, Parachute deployment considera-
tions are discussed. Comments are made on the design of a power
unit, mortar tube, cover, and sabot. Propellant selection and breech
characteristics and size are discussed. A method of estimating
hardware weights and reaction load is presented, In addition, some
aspects of erodible orifices are given as well as comments concerning
ambient effects on performance. This paper collates data and
experience from design and flight qualification of four mortar
systems, and provides pertinent estimations that should be of interest
on programs considering parachute deployment. {Authar}

341

A73-31450

A73-31446 * # An advanced technique for the prediction of
decelerator system dynamics. T. A. Talay, W. D. Morris, and C. H.
Whitlock (NASA, Langley Research Certer, Hampton, Va.l.
American Institute of Aerenautics and Astronautics, Aerodynamic
Deceleration Systems Conference, 4th, Palm Springs, Calif., May
27.23, 1973, Paper 73-460. 6 p. Members, $1.50; nonmembers,
$2.00.

An advanced two-body six-degree-of-freedom computer model
employing an indeterminate structures approach has been developed
for the parachute deployment process. The program determines both
vehicular and decelerator responses to aerodynamic and physicat
property inputs. A better insight into the dynamic processes that
occur during parachute deployment has been developed. The modet
is of value in sensitivity studies to isolate important parameters that
affect the vehicular response. {Author}

AT73-31447 # A stability analysis of tandem parachute mid-
air recovery systems. M. W. Higgins and R. J. Speelman, 111 {USAF,
Flight Dynamics Laboratory, Wright-Patterson AFB, Ohiol.
Amarican Institute of Aergnautics and Astronautics, Aerodynamic
Decaleration Systems Conference, 4th, Palm Springs, Calif., May
21-23. 1973, Paper 73-461. 17 p. Members, $1.50; nonmembers,
$2.00.

This paper presents the derivation and application of an
analytical technique to quantify the performance/stability of a
Mid-Air Recovery System (MARS} employing the tandem parachute
configuration. In this configuration, a main parachute is used 1o
control the rate of descent of the payload and a smaller parachute,
tethered to the apex of this main chute serves as an engagement
target for the recovery aircraft. Significant parameters relevant to the
positional stability of the engagement parachute are identified,
quantifiad and combined into a single numerical value representing
positional stability as viewed by the recovery aircraft pilot. This
analytical technigue is then applied to the data from two different
systems tested at El Centro, California. These tests made use of
gliding and non-gliding main parachutes. {Author)

A73-31449 } A dynamic and aerodynamic analysis of an
articulated autorotor decelerator system. M. C. Milier (U.S. Army,
Edgewood Arsenal, Md.). American Institute of Aeronautics and
Astronautics, Aerodynamic Deceleration Systems Conference, 4th,
Palm Springs, Calif., May 21-23, 1973, Paper 73-463. 16 p. Members,
$1.50; nonmembers, $2.00.

The articulated autorotor decelerator is a free spinning propeller
type mechanism which utilizes a Magnus autorotor configuration as
the blade component An investigation of the performance charac-
teristics 'of the device when applied as a decelerator system for an air
delivered store is presented based on a detailed dynamic and
serodynamic analysis. Equations describing the dynamic and aero-
dynamic performance were evolved which utilize the sectionat
aerodynamic characteristics of Magnus autorotors as directly ob-
tained from wind tunnel tests. The aft 1o forward blade deployment
technigue considered was found to provide positive initiation of
blade autorotation due to an inherent gyroscopic effect. Analytical
predictions for deployment transient and steady state performance
show excellent correlation with experimental data obtained from
wind tunnel tests of a representative full scale system. {Author)

AT73-31450 # A parachute snatch force theory incorporating
fine disengagement impulses. H. G. Heinrich (Minnesota, University,
Minneapolis, Minn.), American Institute of Aeronautics and Astro-
nautics, Aerodynamic Deceleration Systems Conferance, 4th, Palm
Springs, Cafif., May 21-23, 1873, Paper 73-464. 10 p. 12 refs.
Members, $1.50; nonmembers, $2.00. Research sponsored by the
Sandia Laboratories.

A method of determining parachute snatch forces incorporating
the riser and suspension line disengagernent impuises is presented. It
is shown that the disengagement impulses strongly affect the
maghitude of the snatch force which fact is important when
designing parachute deployment bags. By means of deployment fests



A73-314561

in a windtunnel, the disengagement impulses of the standard USAF
28-ft parachute, Type C-9, were obtained. Forces calculated with
consideration of disengagement impulses agree satisfactorily with
measured snatch forces of the 28-ft parachute. {Author)

ATI 3481 ¥

Ohio}. American Institute of Aeronautics and Astronautics, Aerg-
dynamic Deceleration Systerns Conference, 4th, Palm Springs, Calif,,
May 21-23, 1973, Paper 73-465. 10 p. Members, $1.50; non
members, $2.00,

TFhe present state of the art in drone recovery is discussed with
emphasis on design innovations for incorporation on existing drones
and both advanced and conceptual designs for integration into future
sophisticated remotely piloted vehicles [RPV'sl. Discussions of the
present state-of-the-art cover both surfzce impact and mid-gir
recovery techniques. Also reviewed is a recovery system presently
being developed to provide recovery capability for the TALOS/Low
AMtitude Supersonic Target. The use of hot-air balloon systems for
advanced recovery concepts, including aerial recovery, surface
impact, and aitborne platforms is described. The development status
and relative merits of systems covered are discussed in summary,

(Author}

A73-31462 4 Development of » high-performance ringsail
parachute cluster. W. C. Buhler and W. K, Wailes (Pioneer Parachute
Co., Inc., Manchester, Conn.). American Institute of Aeronsutics and
Astronautics, Aerodynamic Deceleration Systems Conference, dth,
Palm Springs, Calif., May 21-23, 1973, Paper 73468. 7 p. 6 refs.
Members, $1.860; nonmembers, $2.00.

The main parachute system for the B-1 crew module uses thres
69.8-ft ringsail parachutes. It originated as a scaled-down Apolla
system. Early tests revealed deficiencies of erratic pilot chute
performance and staggered, nonuniform main parachute deployment
and inflation, The maximum dynamic pressure of 200 Ib/sq ft and
low-altitude escape requirements made such erratic performance
unacceptable; therefore, alternative deployment techniques wers
investigated. In the selected system, the main parachutes deploy
simultaneously, with improved uniformity of inflation. The three
independent pilot chutes were replaced by two {redundant) pilot
chutes connected together and to the three main parachutes by a
three-legged bridle. {Author)

A73-31453 # Development of an improved midair-rotrieval
parachute system for drone/RPV aircraft. W. J. Everett (Pioneer
Parachute Co., Inc., Manchester, Conn.). American Institute of
Acronautics and Astronautics, Aerodynamic Deceleration Systems
Conference, 4th, Paim Springs, Calif, May 21-23, 1973, Paper
73469, 14 p. Members, $1.50; nonmembers, $2.00. Contract No.
F33657-72-C-020%,

To enhance and extend performance of midair-retrieval systems
for drone/RPV applications, and extensive flight-test and develop-
mental program was undertaken. Testing consisted of nearly 50
bomb-drop tests and a number of drone flights. The outcome of the
program was the development of a tandemn midair-retrieval parachute
system, capable of operation with a family of drone/RPVs. The
parachute system, including the first-stage decelerator, demonstrated
suceessful operation over a suspended-weight range of 1790 to 6200
Ib, and at deployment dynamic pressures of 28 to 748 Ibfsq ft.
During the program, a directionally stable gliding main parachute and
a new configuration of engagement parachute were developed.

~ {Author)

A73-31454 4 Aircraft recovery using an inflatable wing. W,
H. Eilertson {U.5. Maval Material Command, Ship Research and
Development Center, Bethesda, Md.). American Institute of Aere-
nautics and Astronautics, Aerodynamic Deceleration Systems Con-
ference, 4th, Palm Springs, Calif, May 21-23, 1973, Paper 73-470.
10 p. 18 refs. Members, $1.50; nonmembers, $2.00.

Aircraft recovery is possible using an inflatable winhg canopy

Drone recovery - Present and future. D. W,
Henke and N. L. Jeppesen {Goodyear Aergspace Corp., Akron,
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with steel cable of fiber suspenstan lines. These lines are attached to
reels at the aircraft that not only provide stowage for the lines but
braking during deployment to prevent high snatch forces. They can
vary the inflated wings’ angle of attack thereby controlling range and
a flared landing maneuver. The inflated pressurized wing can carry a
larger load than flexible gliding parachutes. This results in a much
smaller canopy size, lower weight, and stowage volume, Its ranging
capability is twice to three times that of current gliding parachutes.
An example application te a Navy fighter indicates its weight
fraction to be as low as 2%, {Author)

A73-31455 # An airdrop system for testing large parachutes
for recovery of loads in excess of BO.000 Ih. H. ). Hunter (USAF.
B511th Test Squadron, El Centro, Calif.), American Institute of
Aeronautics and Astronautics, Aerodynamic Deceleration Systems
Conference, 4th, Palm Springs, Calif, Msy 21-23, 1973, Paper
73471.7 p. Members, $1.50; nonmembers, $2.00.

A need exists for a method of testing large parachutes in clusters
to recover loads weighing over 50,000 pounds. A systematic
approach to the problem is made using data recently acquired during
C-BA alrdrop testing and by the 6511th Test Squadron during
developmental efforts on high capacity extraction systems and
airdrop platforms. A workable system is proposed consisting of the
C-6A airplane, high capacity extraction systems, and a clean,
retatively cheap weighted vehicle weighing from 40,000 to 90,000 Ib
with ample space for storage and capacity for attachment of the test
recovery system. {Author)

A7331456 # A 14.2-ft-Do variable-porosity conicsl ribbon
chute for supersonic application. RB. A. Toni (Pioneer Parachute Co.,
Inc., Manchester, Conn.}. American Institute of Aeronautics and
Astronautics, Aerodynamic Deceleration Systems Conference, 4th,
Palm Springs, Calif., May 21.23, 1973, Paper 73-472. B p. 5 refs,
Members, $1,60; nonmembers, $2.00,

A 14.2-ft variable-porosity conical ribbon parachute is selected
to meet performance requirements of & drogue chute for use in the
parachute recovery systern for the B-1 crew module. This paper
emphasizes the chute itself; that is, the paper discusses the chute not
50 much from the viewpaoint that it belongs in the parachute recovery
system for the B-1 crew module but rather with respect to its own
aerodynamic characteristics and how they compare with those of
pravious, more conventional chutes for similar applications. This is
done by presenting wind-tunnel, sled, and aerial test data, making a
comparison of these data with those of other, more conventional
chutes, and finally presenting conclusions, {Author)

A73-31457 * # Drag and stability characteristics of high-speed
parachutes in the transonie range. W. C. Alexander (Goodyear
Aerospace Corp., Akron, Ohio) and J. T. Foughner, Jr. {NASA,
Langley Research Center, Loads Div., Hampton, Va.). American
institute of Aeronautics and Astronautics, Aerodynamic Decelera-
tion Systems Conference, 4th, Pslm Springs, Calif., May 21.23, 1973,
Paper 73-473. 7 p. 10 refs. Members, $1.50; nonmemhbers, $2.00.
The resutts of wind tunnel tests of three parachute configura-
tions in the wake of a cone-cylinder are presented. The tests were
conducted 1o extend the drag and stability characteristics of selected
parachutes through the transonic speed range. The configurations
studied were the hemisflo ribbon, the cross, and the disk-gap-band
types. The results are presented as the variation of the parachute drag
coefficient with Mach number. General stability characteristics of the
parachutes are discussed. The results are then correlated with some
published sibsonic and supersonic data. (Author}

A73-31458 * § Parachute gore shape and flow visualization
during transient and steady-state conditions. V. G. Dereng (NASA,
Langley Research Center, Fabrication Div., Hampton, WVa.).
American Institute of Aeronautics and Astronsutics, Aerodynamic
Deceleration Systems Conference, dth, Palm Springs, Calif., May
21-23, 1973, Paper 73-474. 13 p. Members, $1.50; nonmembers,
$2.00.

Single parachute gore segments were tested in an ex perimental



wind tunnel having a unique 'V* splitter plate test section with a glass
panel on the near side and a grid of orifices for smoke injection on
the back pane!, The parachute gore shape and flow patterns were
viewed in cross section during the inflation process and also during
changing flow conditions as would otcur with rapid reduction of
payload weight. Observations of flow during inflation revealed a
transient internal counterflow and the formation and degeneration of
several traling vortices. Gore shapes observed compared well with
those ot free flight. {Author)

AT3-31463 # Experimental investigation and correlation of
the ground impact acceleration characteristics of a full scate capsule
and a 1/4 scale model aircraft emergency crew escape capsule system,
R. L. Peterson and E. O. Roberts {USAF, Flight Dynamics
Laboratory, Wright-Patterson AFB, Ohio). American Institute af
Aeronautics and Astronautics, Aerodynamic Deceleration Systems
Conference, 4th, Palm Springs, Calif, May 21-23, 1873, Paper
73-480. 11 p. 7 refs. Members, $1.50; nonmembers, $2.00.

A73-31465 § Relative merit of the disc-gap-hand parachute
applied to individual aircrew member escape. W. R. Pinnetl (USAF,
Flight Dynamics Laboratory, Wright-Patterson AFB, Ohio) and D. J.
Kolega {USAF, Aeronautical Systems Div., Wright-Patterson AFB,
Ohiol. American Institute of Asronautics amd Astronautics, Aero-
dynamic Deceleration Systems Conference, 4th, Palm Springs, Calif.,
May 21-23 1973, Paper 73-483. 13 p. 16 refs. Members, $1.50;
nonmembers, $2.00,

Interim results of an experimental test program currently being
conducted as an in-house effort by the USAF Flight Dynamics
Laboratory to optimize the design of the disc-gap-band parachute for
specific application to emergency escape from aircraft are presented.
A wind tunnel test program has been completed and subsequent drop
testing is currently being accomplished. Representative data and
findings resulting from the completed wind tunnel phase of the
overall effort-are presented. Wind tunnel resuits indicated the steady
state performance improvement potential of the disc-gap-band design
{with added centerline) over the solid flat circular model and
prompted a program of drop tests of personnei sized {28-ft diameter)
parachutes. From the uncompleted drop test phase of the effort,
data for one disc-gap-band gap placement, four geometric porosities,
and six centerline lengths are presented and compared with simifar
data resuliting from standard C-9 parachute system tasts. {Author)

A73.31466 } Parachute design and performance data bank.
J. H. DeWeese and R. E. McCarty {USAF, Flight Dynamics
Laboratory, Wright-Patterson AFB, Ohial. American Institute of
Aeronautics and Astrenautics, Aerodynamic Deceleration Systems
Conference, 4th, Palm Springs, Calif., May 21-23, 1973, Paper
73-484. 8 p. Members, $1.50; nonmembers, $2.00.

This paper describes the development and operation of a system
for computer-aided design and performance analyses of parachutes.
The rationale used in initial conceptual pianning and in establishing
the operational procedures employed is included. In addition, the
mechanies invalved in the information starage and retrieval tasks are
presented, The data bank stores only design details and performance
data which have been extracted from various sources. A FORTRAN
ptagram providing highly flexible and very selective retrieval operates
on the accumulated information base. Retrieval logic used in
recavery is prepared from specific criteria as well as from more
general narrative information, Only that data pertaining to a
particular parachute environment, along with a varisble depth of
related information is recovered. {Author)

A73-31467 # Development and testing of baltute stabilizer/
deceleratars for aircraft delivery of a 500-4b munition. P. G. McGirr
{USAF, Armament Laboratory, Eglin AFB, Fla.}, A. C. Asbischer,
and S. A. Weinberg {Goodyear Aerospace Corp., Akron, Ohio).
American Institute of Aeronautics and Astronautics, Aerodynamic
Deceleration Systems Conference, #th, Palm Springs, Calif., May
21-23, 1973, Paper 73-485. B8 p. Members, $1.50; nonmembers,
$2.00.
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A73-31527

A73-31468 ¥ An omnidirectionat gliding ribbon parachute
and control system. W. 8. Pepper and J. R. Biesterveld (Sandia
Laboratories, Albuguerque, N. Mex.). American Institirte of Aero-
nautics and Astronautics, Aerodynamic Decelgration Systems Con-
ference, 4th, Paim Springs, Calif., May 21-23, 1973, Paper 73-486. 5
p. 5§ refs. Members, $1.50; nonmembers, $2.00. AEC-USAF-
supported research.

An omnidirectional gliding, guided parachute and control
system has been designed and tested. A 24-ft-diameter ribbon
parachute has been modified by incorporating four controllable glide
flaps 90 degrees apart at the skirt region and two roll flaps 180
degrees apart. The design includes a control system consisting of a
yemote command transmission site and an onbaard sensing and
receiving station. Four drop tests of a 2600-pound test vehicle have
demaonstrated that the system is feasible if the parachute is carefuily
modified, if glide flaps are provided for omnidirectional control, and
if an on-board sensor is used for roll contraf. {Author)

A73-31470 # Several computerized techniques to aid in the
design and optimization of parachute decaleration and aerial-delivery
systems. J. D, Reuter {Pioneer Parachute Co., Inc., Manchester,
Conn.). American Institute of Aeronautics and Astronautics, Aero-
dynamic Deceleration Systems Conference, 4th, Palm Springs, Calif.,
May 21-23, 1973, Paper 73-488. 9 p. Members, $1.50; nonmambers,
$2.00.

A73-31471 # Air navigation: Application of radio naviga-
tiona! a@ids and automated navigetion complexes {Vozdushnaia
navigatsiia: Primenenie radionavigatsionnykh sredstv i avtomatiziro-
vannykh navigatsionnykh kompleksov). V. |. Osadshii. Moscow,
Izdatel'stvo Transport, 1972, 288 p. 26 refs. In Russian.

The handling specifications and theory of radio navigation aids
and automatic navigation systems are outlined with the aim of -
familiarizing the reader with the basic idea and characteristics of air
navigation. Particular attention is given to the handling of naviga-
tional aids to obtain maximum effectiveness in flight. The qualitative
accuracy and reliability characteristics of navigational determinations
are evaluated on the basis of the fundamental concepts in probability
theory, v.P

A73-31526 International Conference on Offshore Airport
Technology, 1st, Bethesda, Md., April 29-May 2, 1973, Proceedings.
Volume 1. Conference sponsored by the American Institute of
Aeronautics and Astronautics, Federal Aviation Administration, and
International Water Resources Association. New York, American
Institute of Aeranautics and Astronautics, Inc., 1973 177 p.
Members, $10.00; nonmembers, $12.

Operational considerations in the design of offshore airports, a
technological development scenatio for offshore jetports, and the
Cleveland concept for economic development are ameng the topics
covered in papers concerned with offshore airport technology. Other
topics covered include community acceptance, jurisdicational con-
siderations, Maplin - London’s third airport, and fog frequency and
characteristics at the site of the proposed New York offshore
airports, as compared with those of J. F. Kennedy International
Airport.

M.V.E.

A73-31527 # Design considerations for offshore airports. D.
R. Miller {Danie!l, Mann, Johnson, and Mendenhall and Associates,
Los Angeles, Calif.). In: International Cenference on Offshore
Airport Technology, 1st, Bethesda, Md., April 29-May 2, 1873,
Proceedings. Volume 1. New York, American
Institute of Aeronautics and Astronautics, Inc., 1973, p. 1-3. 6 refs,

Definition of the airport designer’s role in an offshore airport
program, and review of the functions to be considered. A design
approach is suggested that analyzes the interfaces and constraints
involved in a major offshore airport, and a procedure is outlined for
the implementation of such a program, M.V.E.



A73-31528

A7331528 4 Multi-purpose use potential of offshore air-
ports. W. D. Brinckioe {Pittsburgh, University, Pittsburgh, Pa.). In:
International Conference on Offshore Airport Technology, 1st,
Bethesda Md., April 29-May 2, 1973, Proceedings. Volume 1,

New York, American Institute of Aeronautics
and Astronautics, Inc., 1973, p. 514,

This paper considers the pros and cons of providing tenants on
an offshore airport structure, other than those commonly planned
for airports ashore, both to share the immense construction costs
{which may be almost too much for airports to bear unaided} and to
provide mutual support. There are twao types of potential tenants:
site-related facilities {which want the marine environment, or are
unwanted ashore, or both), and airport-retated facilities {which share
@irpart customers or support airport operations}. Site-related tenants
include the following: deep ports, power plants, solid waste disposal
plants, sewage or water treatment plants, solid waste landfill sites,
refinery/tank farms, pipelines, and industrial parks, Airpart-related
tenants include the following: cruise ship ports, rapid transit or
intercity rail terminals, truck terminals, and several of the site-related
tenants which have airport interdependencies as well. {Author)

A73-31529 ¥ Access requirements for offshore airports. R,
E. Skinner, Jr. and A. J. Geltman (Alan M. Voaorhees and Associates,
Inc., McLean, Va.). in: International Conferance on Offshore Airport
Technology, 1st, Bethesda, Md., April 29-May 2, 1973, Proceedings.
Volume 1. - New York, American Institute of
Aeronautics and Astronautics, Inc., 1973, p. 16-22. 15 refs.

It is shown thar, in the design of an access system for a
particular offshore airport, two aspects of the total design determine
largely the access facility requirements: the passenger processing
concept employed, and the extent and nature of the services and
activities provided at the site of the runway/taxiway complex, Rapid
transit and highway facilities are likely to represent the primary
means of access; however, marine technology could potentially be
employed for a significant secondary access system component,

M.V_E,

A73-31530 4 Community acceptance and jurisdictional con-
siderations, W. D. Kies (FAA, Kennedy International Airport, N.Y.).
In: tnternational Contference on Offshore Airpart Technology, 1st,
Bethesda, Md., April 29-May 2, 1873, Proceedings. Volume 1.

New York, American Institute of Aeronautics
and Astranautics, Inc., 1973, p. 23-28. 15 refs,

In this paper the facets of community acceptance and jurisdic-
tional consideration were reviewed to determine their impact on
offshore airport planning. The major problems of community
acceptance are aircraft noise, exposure factor, Yand use priorities and
general public environmental concern. Placing an airport affshore
obviously minimizes ta a great degree citizen objection, except for
the small remaining segment underlying departure or arrival flight
paths. With, however, the steady government/industry progress in
reducing aircraft noise, and the continuous refinement of noise
abatement operating procedures, it must be deduced that community
acceptance will be far easier ta achieve for an offshore location as
opposed to a similar land site. Jurisdictional aspects, while legally
complicated, are not insurmountable, and could be achiaved by
international agreement or Congressional action. {Authar}

A73-31531 # Economics and offshore airports. T. Fabian
(Mathematica, Inc., Princeton, NLJ.). In: International Conference on
Offshore Airport Technology, 1st, Bethesda, Md., April 28-May 2,
1973, Proceedings. Volume 1. New York,
American Institute of Aeronautics and Astronautics, Inc., 1973, p.
29.34,

Discussion of approaches to the determination of cost-effective
sets of offshore airport alternatives and to the selection of the best
among them on the basis of usage projection, and analyses of
intrinsic costs, soctal benefits, and social costs. It is shown that, in
offshore airport planning, there is a definite need of having a teamn of
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economists participate significantly in the planning and design effort
ta provide the required analyses. M.V.E.

AT3.31532 # Operational considerations in the design of
offshore airports. T. K. Vickers. in: Invternational Conference on
Cffshore Airport Technalogy, 1st, Bethesda, Md., April 29-May 2,
1973, Proceedings. Volume 1. New York,
American Institute of Aeronautics and Astronautics, Inc., 1973, p.
35-41,

This paper presents an overview of the special flight operational
and safety problems which will affect offshore airports. The
advantages of a single-axis runway concept are presented, together
with possible techniques for coping with the stronger crosswing
components which are likely to be encountered. The potential
effects of surface ships on offshore airport approach systems are
described, together with mears of alleviating these problems. The
paper briefly reviews the factors which affect airport capacity, and
provides a check-list of 14 methods of increasing airport capacity.

{Authar)

A73-31533 # Marine construction for offshore airports. R,
D. Harza (Harza Engineering Co., Chicago, 1.}, In: International
Conference on Qffshore Airport Technology, 1st, Bethesda, Md,,
April 28-May 2, 1973, Proceedings. Volume 1.

New Yark, American Institute of Aeronautics and Astronautics, Ing.,
1973, p. 42-46,

Review of some of the heavy-matine-structure engineering
aspects involved in the planning of offshare airports. In particular,
alternative types of structures, environmental factors, and construc-
tion conditions, materials and methods are discussed, along with
dredges and other marine construetion equipment. M.VE.

A73-31534 # A technological development scenario for off-
shore jetports, R. Adams. In: International Canference on Offshore
Airport Technology, 1st, Bethesda, Md., April 20-May 2, 1973,
Proceedings. Votume 1. New York, American
Institute of Aeronautics and Astronautics, Inc., 1973, p. 47.57. 9
refs.

Discussion of technology development programs relevant to
offshore jetport planning, with emphasis on possibilities unigue to
the marine environment. Problems of grade-separated, elevated decks
are discussed, particularly aerodynamics, and aircraft containment on
such decks. Geometrics in takeoff and landing operations is described
in normal and emergency modes, and appropriate flight deck designs
are suggested. The current state of alternative landing gear tech-
nologies is assessed, including seaplane and air cushiaon, and the
potential of these technologies for optimal jetport access solutions is
examined, M.V.E.

A73-31536 # Report on a new international airport in the
Netherlands. H. A. Berdenis van Berlekom {Netherlands Engineering
Consultants, The Hague, Netherlands). in: International Conference
on Offshore Airport Technology, 1st, Bethesda, Md., April 29-May 2,
1973, Proceedings. Volume 1, New York,
American Institute of Aeronautics and Astronautics, Inc., 1973, p.
58-76,

Review of some aspects of the studies of five potential locations,
including three offshore ones, currently pursued in the Netherlands
by a planning commission toward the selection of a new interna-
tional airport site. Using cost/benefit analysis approaches, these
studies utilize the experience gained from large coastal and offshore
projects recently accomplished in the Netherlands, where offshore
reclamation works have become atmost common practice. MVE.

A73-31536 # Chicago's pioneer offshore airport concept. F.
T. Wheby (Harza Engineering Co., Chicago, IIL}. In: International
Conference on Offshore Airport Technology, 1st, Bethesda, Md.,
April 20-May 2, 1973, Proceedings. New York,
American Institute of Aeronautics and Astronautics, Inc., 1973, p.
8B-93. & refs,



) Chicago is the first major city to have given serious considera-
tion and detailed study to the construction of a true offshore airport.
The project as envisioned would be a Smile diameter polder
con_strt_lctacl in Lake Michigan, protected from the Lake by an
encircling rock or sand dike. The concept is unusual in several
respects, perhaps the meost important of which are the absence of
developed construction materials sources in the immediate vicinity
and the presence of a layer of soft clay at the Lake bottom. These
problems would be overcome by the importation of some of the
construction materials from distances exceeding 400 miles; the
development of a take-bottom quarry in a diked-off ares: and the
design of very flat dike slopes. {Author)

A73-31537 4 Progress veports on off shore airport projects. |
- Copenhagen: The ordeal of political decision. H. T. Malgaard
{Copenhagen Airports Authority, Copenhagen, Denmark). In: Inter-
national Conference on Offshore Airport Technology, 1st, Bethesda,
Md., April 29-May 2, 1973, Proceedings. Volume 1. 1

New York, American Institute of Aeronautics and
Astronautics, Inc., 1973, p. 94-99.

Review of the historical background and present status of
Denmark's offshore airport project focused on the island of Saltholm
near Copenhagen and connected with the other long considered
project of a bridge-tunnel link between Denmark and Sweden. After
more than 10 years of political efforts, legislation for firm action has
now been presented in Parliament for consideration and enactment.

M.V.E.

AT3-31538 # Honolulu International Airport reef runway.
0. Miyamoto {Hawaii State Department of Transportation, Airports
Div., Hanelulu, Hawaiil. In: International Conference on Offshore
Airport Technotogy, 1st, Bethesda, Md., April 29-May 2, 1973,
Proceedings. New York, American Institute of
Aeronautics and Astronautics, Inc., 1973, p. 100-105, 14 refs.

This is a report on the planning for the construction of an
offshore runway to be built on the reef at Honolulu International
Awrport. Forecasts of air traffic activity indicated the need for
additional airfield capacity and to reduce the effect of noise and
overflights on densely populated areas adjacent to the airport.
Consideration of various alternatives, including relocation of the
airport, resulted in the decision to optimize existing airport facilities
and to move all heavy jet aircraft operations to runways with
over-water approach and departure paths. Planning for the runway
was heavily influenced by concerns for environmental contrals in
addition to the need for meeting civil and military airfield design
criteria, {Author}

A73-31539 # Maplin - London's third airport. D. W. Turner
{British Airports Authority, London, England). In: International
Conference on Offshore Airport Technology, 1st, Bethesda, Md.,
April 26-May 2, 1973, Proceedings. Vaolume 1.

New York, American Institute of Aeronautics and Astronautics, Inc.,
1973, p. 106-113.

This paper describes the planning of London’s Third Airport,
which is to be built on reclaimed land off the Essex coast at Maplin,
some 50 milas from the center of the capital. An oputline history is
given of the steps leading to the decision that the new airport should
be sited off-shore, and the effects of this decision are discussed in
some depth. The site-choice for the airport is linked with a further
decision to create a new deep-water port alongside, and the joint land
reclamation for these two major transportation facilities will create
opportunities for Maplin to develop as a fully-integrated “total port.’
The project is seen in the context of sub-regional planning, with
particutar emphasis placed on the need for new large-scale urbanisa-
tion to support the employment demands in the future. The paper
slso examines the problems of access peculiar to the off-shore
situation, and deals with the landuse planning for the airport,
operational aspects, and the scale of the land reclamation involved.
The major environmental factors are discussed, and finally a look is
given to the project programme and prospects for the future.

{Author)
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A73-31544

A73-31540 # An offshore airport for Los Angeles - A case
study. W. M. Schoenfeld (Los Angeles Department of Airports, Los
Angeles, Calif.). In: Interational Conference on Offshore Airport
Technology, 1st, Bethesda, Md., April 29-May 2, 1973, Proceedings.
Volume 1. New York, American Institute of
Aeronautics and Astronautics, Inc., 1973, p. 114-116.

As an opening for the offshore airport subject, a brief history of
commercial aviation in Los Angeles is given. An early study for the
need of an offshore airport was made, deeming such construction to
be technically feasible. A subsequent eonsultant’s report prepared for
the Federal Aviation Administration questioned some of the design
aspects, logistics problems, and declared the costs to be prohibitively
exorbitant. The paper covers airspace and environmental considera-
tions peculiar to the Southern California area, compares costs, and
discusses plans now being implemented for the development of the
Palmdale Intercontinental Airport to take care of future transporta-
tion heeds. [Author)

A73-31541 # Status of off-shore airport - Miami. N. W.
Arnold {Howard, Needles, Tammen and Bergendoff, Alexandria,
Va.}. In: international Conference on Offshore Airport Technology,
1st, Bethesda, Md., April 29-May 2, 1973, Proceedings. Volume 1.

New ‘York, American Institute of Aeronautics
and Astronautics, Inc., 1973, p. 117-119.

This paper discusses the reasoning which lead to the decision not
to consider an off-shore site for a new major airport to serve Miami
and South Florida. A brief examination of suggested off-shore sites
indicated the necessity for extenstve and detailed studies which
would be justified only if it were demonstrated that a satisfactory
onshore site did not exist. There is a strong suspicion that an
off shore site could not be shown to be preferable to the recom-
mended site in any case. {Authar)

A73-31542 # Offshore airport planning in Osaka-Bay, Japan
. New Kansai International Airport. T. Satoi {Kansai /Osaka/
International Airport Terminal Building Co., 1-td., Osaka, Japan}. In:
International Conference on Offshore Airpart Technology, 1st,
Bethesda, Md,, April 29-May 2, 1973, Proceedings. Volume 1.

New York, American Institute of Aeronautics
and Astronautics, Inc., 1973, p. 126-132.

Discussion of offshore airport planning in Japan, and review of
the alternative construction plans considered for Kansai International
Airport. The relative costs and merits of such alternative construc-
tion methads as those based on the reclamation, polder, pile-deck,
and floating concept are examined for the various sites considered.
Local community reactions are also reviewed, M.V.E.

A73-31543 § San Diego offshore airport study. C. J. Lord
{Ralph M. Parsons Co., Los Angeles, Calif.). In: International
Conference on Offshore Airport Technology, 1st, Bethesda, Md.,
April 29-May 2, 1973, Proceedings. Volume 1.

New York, American Institute of Aeronautics and Astronautics, Inc.,
1973, p. 133141,

This paper summarizes the results of a study of the San Diego
offshore airport. During the study seven offshore sites were
investigated and evaluated. The proposed ‘airfield includes a dual
independent runway system designed to meet air carrier demand for
San Diego to the year 1990 and beyond. The offshore airport
includes all necessary airfield, terminal, parking, and access facilities,
Each of the airport sites is analyzed and evaluated with regard to air
traffic capacity, environmental impact, access, effects on the marine
ecology and littoral regime, and construction cost. A numerical
rating system compares unquantified evaluation factors which, in
addition to the estimated costs of construction, are used as bases for
determining the relative merit of each site. {Authaor)

A73-31544 # Progress report on Tel Aviv offshore airport
project. H. Marom {Airport Engineering Hugo Marom, Ltd., Lod
International Airport, lsrael). In: International Conference on
Offshore Airport Technology, 1st, Bethesda, Md., April 29-May 2,



A73-31545

1973, Proceedings. Volume 1. New York,
American Institute of Aeronautics and Astronautics, Inc., 1973, ¢,
146-156. 5 refs. .

For Tel Aviv's shorthaul civil airport combined with a military
base, an offshare intown site was selected which is adiacent to the
existing, but inadequate, Dov Hos airport. The 560,000 sg m of
reclaimed land {on fill) will support the main 2000-m runway and
the 930-m cross-wind runway, with their paratlel taxiways. A lagoon
for recreational activities is provided between the main runway and
the shore. Landing approach and takeoff climb paths, and holding
patterns, are all over water, The onshore terminal facilities witl be
part of a vast civic center complex, The design respects all the
airport’s immediate neighbors: the municipality, the electric power-
station, and the Atarim Marina-City, whilst meeting all CAA and Air
Force requirements. {Author]

AT3-31545 ¢ Toronta’s new airport - The bursaucracy of
government. J. C. Crang (MRAIC, Toronto, Canada}l. In: Interna-
tional Conference on Offshore Airport Technology, 1st, Bethesda,
Md., April 29-May 2, 1973, Proceedings. Volume 1,

New York, American Institute of Aeronautics and
Astronautics, Inc., 1973, p. 167161,

The Canadian Government's intention to proceed with the
construction of a second land-based jetport in the Toronto area in
spite of environmental and community objections is deplored, and
the merits of an offshore airport alternative are examined. Since
Lake Ontario is a fresh deep water lake with a dense urban
population surrounding it, it is believed to be the ideal place for an
offshore airport. M.V.E.

A73-31546 # Fog frequency and characteristics at the site of
the propased New York otfshora airport, as compared with those at
J. F. Kennedy Internationa! Airport - A preliminary report. R. K.
Hinz, Jr. (New York, State University, Stony Brook, N.Y.). In:
International Conference on Offshore Airport Technology, 1st,
Bethesda, Md., April 28-May 2, 1973, Proceedings. Volume 1.

New York, American Institute of Aeronautics
and Astronautics, Inc., 1973, p. 162-172. 47 refs. Research sup-
ported by the State University of New York.

A73-31547 # Practical aerodynamics of the An-24 aircraft
/2nd revised and enlarged edition/ {Prakticheskaia serodinamika
samoleta An-24 /2nd revised and enlarged adition/). L. E, Bogo-
slavskii. Moscow, Izdatel'stva Transport, 1972, 200 p. In Russian,
The aerodynamic and desipn characteristics of the An-24
medium-range airfiner powered by two Al-24 turboprop engines are
examined. The maximum weight is 21,000 kgf. The principal aspects
of the fiying technigue are discussed, guidelines for handling the
aircraft under various flight conditions are proposed. V.P,

A73-31548 # Special equipment for civil-aviation aircraft
and helicopters /2nd revised and enlarged edition/ (Spetsial‘noe
oborudovanie samoletov i vertoletov grazhdanskoi aviatsii /Znd
revisad and enlarged edition/). A. G. Gamulin and E. V. Sofronov.
Moscow, lzdatel'stvo Transport, 1972. 376 p. In Russian.

The design, principles of operation, and characteristics of
medern aircraft and helicopter navigation systems, automatic controt
systems, electrical systems, oxygen equipment, and aircraft instru-
ments are discussed, Basic information on radio communications
systems, radar systems, and radia navigation systems is presentsd.

V.P.

A73-31673 # Roll coupting moment of deflected wing-body
combination. 5. Tsukamoto (Tokye, University, Tokyo, Japan).
Tokyo, University, Institute of Space and Asronsutical Science,
Repart no. 488, vol. 37, Dec. 1972, p. 320-368. € refs.

A method of analysis based on the slander-body theory has been
developed to investigate the characteristics of the roll coupling
moment due to the flow induced by deflected wings and cross flow,
The method makes use of conformal mapping of the well-known
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hydrodynamics and numerical integration. Flow patterns on the wing
have been obtained in the form of elliptic integrals and are shown for
various values of span to body radius ratio. Calculations have been
performed for uniformly canted and elastically deflected wings in
planar and cruciform wing-body combinations, It is shown that there
exists a considerably wide region (from the root to 50-57% of the
wing span) where induced velocity has negative sign for the
glastically deflected wings. {Author)

A73-31629 A generalized gas turbine model, G. S. Mueller
{Waterloo, University, Waterloo, Ontatia, Canada). tnternational
Journal of Control, First Series, vol. 17, May 1973, p. 877-993. 14
refs. Research supported by the Board of Trade and Ministry of
Technology of England and National Research Council of Canada.

A method of simulating the dynamic behavior of gas turbines
based on the theory of one-dimensional flow is developed. The
analysis results in two sets of spatial differential equations, contain-
ing independent functions defining the gas flow phenomena taking
place in the engine, whose integration allows evaluation of the time
derivatives of the engine rotor speeds. The technique allows the
inclusion of such phenomena as compression and expansion, heat
transfer, area change, separation and mixing of gas streams, friction,
drag, and combustion occurring individually or simuttanecusly in the
gas turbine model. The method is general, in that any gas turbine can
be modeled provided its gas flow processes can be defined. The
results of an application to an actual engine are given. {Author)

A73-31633 Israel Annual Conference on Aviation and
Astronautics, 15th, Tel Aviv and Haifa, Israsl, March 14, 15, 1973,
Proceedings. Conference supported by the Ministry of Transpart of
Israel; Ministry of Defence of Israel, Armament Developrent
Authority; Ministry of Commerce and Industry of Israel, et al. fsrael
Journal of Technology, val. 11, no. 1-2, 1973. 98 p.

Integral equations for nondestructive determination of buckling
loads for elastic piates and bars are developed, and the buckting of
cylindrical panels under nenuniform axial compression is examined.
The buckling analysis of elastically constrained stiffened conical
shells under hydrostatic pressure by the cc..ocation method is
treated. Hybrid rocket combustion is investigated, Two-dimensional
incompressible potential flow around mubti-component airfoils,
random technigques for flutter testing in wind tunnel and in flight,
and forces and moments on a triaxial ellipsoid in potential flow are
studied. Attention is given to transverse velocity and pressure
variations in finite journal bearings and cylinders, and to the solar
radiation damping of a gravity-oriented satellite using the WKB
method. Natural convection in aircraft fuel tanks is discussed.

F.R.L.

A73-31637 Two-dimensionat incompressible  potential
flow around multi-componant airfoils. B. L. Coleman and Y, Roth
(Israel Aircraft Industries, Ltd., Lod, lsrael). (fsrae! Annual Con-
ference on Avistion and Astronautics, 15th, Tel Aviv and Haifs,
Israel, Mar. 14, 15, 1973.) Israel Journal of Technoiogy, vel. 11, no.
1-2, 1973, p. 27-32. 8 refs. Research sponsored by the Ministry of
Defence of Israel.

The Martensen-Jacob method replaces the airfoil by a surface
distribution of vorticity leading to a Fredholm equation of second
type with one degree of freedom, corresponding to the circulation.
The airfoil is replaced by line alements of constant vorticity and the
integral equation by a matrix equation. The novetty is in calculating
the matrix elements as the average mutual influence between line
elements, leading to greater accuracy when neighboring parallal
elements are concerned and automatically ensuring matrix singular-
ity. Computational results are compared with known practical and
theoretical pressure distributions, The programme used complex
arithmetic. {Author)

A73-31643 MNatural convection in aircraft fuel tanks. G. D,
Mallinson and G. de Vaht Davis (New South Wates, University,



Kensingtan, Australial. (fsreef Annual Conference on Aviation and
Astronautics, 15th, Tel Aviv and Maifa, Israel, Mar. 14, 15 1973)
Israel Journal of Technology, vol. 11, no. 1-2, 1973, p. 88-10%. 28
refs.

The wing of an aircraft in supersonic flight is subject to heat
input from its upper and lower surfaces as a resuit of frictional
heating. The degree of thermal stressing induced wili be dependent
on the rate at which this heat is transferred to the inner structure. In
smaoth level flight, natural convection currents estabiished in wing
fuel tanks contribute significantly to this heat transfer. This paper
describes a theoretical and experimental study of the natural
convection phenomena. A numerical method has been used to solve
the governing equations of motion and energy, and to calculate the
resultant fluid motion and heat transfer properties. An experimental
study has shown that the numerical method is capable of predicting
the motion with remarkakbie accuracy. {Author)

A7331670 # Finite chord effects on vortex induced wing
loads. L. T. Filotas {Ministry of Transport, Ottawa, Canadal, A/AA
Journal, vol. 11, June 1973, p. 888-820.

Extension of previous wark by Filotas {1972) on vortex induced
wing 10ads to some further analysis of wing-vortex interaction. 1t is
shown that, for a vortex passing closely over the center section of a
very large aspect ratio wing, the previously proposed lifting line
solution overestimates the magnitude of the rolling moment by a
factor of two. MV.E,

AT73-31728 Tilt-table alignment for inertial-platform main-
tenance without a surveyed site. G. E. Carlson {Missouri, University,
Rolla, Mo} and M. €. Batt {McDonnell Douglas Corp., St. Lauis,
Mo.), /EEE Transactions on Aerospace and Electronic Systems, vol.
AES-9, May 1973, p. 406-411. y

A method for aligning the rotary tilt table for an inertial-
platform maintenance facitity without surveying the site is analyzed
and evaluated. The method utilizes multiple measurements of the
tilt-table azimuth alignment error with different inertial platforms to
determine a best estimate of the alignment error. Error analysis
indicates that useful facility performance can be obtained with only
a small number of measuremeants. The tilt-table alignment accuracy
can be improved as more measurements of the alignment error are
made during narmal facitity operation. |Author)

A73-3173 An analysis of helicopter rotor modulation
interfarence. |. Kadar {Grumman Aerospace Corp., Bethpage, N.Y ).
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-9,
May 1973, p. 434-441. 9 refs.

In satellite-to-helicopter communications, interference exists on
the incoming signal when the receiving antenna is Jocated below the
rotor blades. A bound is established for the performance of a
coherent fixed-tone ranging system operating at L band in this
interference environment. The scalar diffracted field beneath the
rotating btades, at L band and above, is found to satisfy the criterion
of Fresnel diffraction, and is computed using the techniques of
Fourier optics. The diffracted field is expressed in terms of a
narrow-band signal. The amplitude and phase components are
calculated from a Fourier Series expansion using the FFT algorithm.
The significant harmonics of the phase component of the inter-
ference combine with the base-band of the narrow-band, phase-
modulated ranging signal, {Author}

AT3-31737 Exfoliation corrosion of alufminum alloys. S,
K. Ketcham and 1. 5. Shaffer {U.5. Naval Material Command, Naval
Aijr Development Center, Warminster, Pa.}, In: Localized corrosion -
Cause of metal failure; Proceedings of the Symposium, Atlantic City,
N.., June 27-July 2, 1971, Philadelphia,
American Society for Testing and Materials, 1972, p, 3-16, 23 refs,

This paper is a general review of the subject of exfoliation
cortosion of aluminum alloys summarizing both published and
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unpublished work. Present thinking on mechanisms is presented.
Susceptible allays and the corrosive environments in which exfolia-
tion occurs are discussed, as well as effect of varying degrees of
exfoliation on static and dynamic fatigue strength of 7075-T6 and on
life of an actual aircraft structure. Protective coatings and speciat
heat treatments to minimize exfoliation are discussed. {Authar)

A73-31740 Significance of intergranular corrosion in high-
strength aluminum alloy products. B. W. Lifka and D. O. Sprowls
{Aluminum Company of America, Chemical Metallurgy Div., New
Kensington, Pa.}. In: Localized corrosion - Cause of metal failure;
Proceedings of the Symposium, Atlantic City, N.J., June 27-July 2,
1971, Philadelphia, American Society for Testing
and Matarials, 1972, p. 120-144. 39 refs.

The causes of susceptibility to intergranular corrosion in the
2XXX and 7XXX aluminum alloys are reviewed, and the sus
ceptibility of the various tempers with regard to product service-
ility is placed in perspective. The intent has been to show that
susceptibility to intergranular attack in an accelerated corrosjon test
does not preclude, per se, reliable serviceability. It is shown that the
relative rating for resistance to exfoliation and stress corrosion
cracking of the principal aerospace alloys and tempers does not
follow a consistent trend with regard to whether or not intergranular
attack can occur, F.R.L.

AT7IRN743* ¥ Advanced supersonic inlet technology. N, E.
Sorepsen, D. B. Smettzer, and E. A. Latham (MASA, Ames Research
Center, Aerodynamics Branch, Moffett Field, Calif.). Journal of
Afrcraft, vol. 10, May 1973, p. 278-282. 13 refs.

Recently, relatively new analytical procedures have been
successfully used to design bleed systems for mixed-compression
inlets designed to operate efficiently up to Mach number 2.65, The
procedures used constitute a major advance in inlet technology by
offering a promising approach to attain high internal and external
performance for mixed-compression inlets that operate aver a large
supersanic Mach number range. Unfortunately, there is a lack of data
describing bleed hole performance characteristics to verify these
procedures at high Mach numbers. This paper briefly discusses the
analytical procedures for designing advanced inlet systems and
suggests facility medifications wherein the procedures can be verified
on large-scale inlet models up to approximately Mach number 4.5.

{Auther)

A73-31744 § Nonplanar wings in nonplanar ground affect.
J. €. Davis (Acurex Corp., Mountain View, Calif.) and G. L. Harris
{California Institute ot Technology, Pasadena, Calif.}). Joumal of
Afrcraft, vol. 10, May 1973, p. 308-312. 11 refs.

A discrete singularity numerical method is developed for solving
the problem of a wing in arbitrary nonplanar ground effect.
MNurnerical calculations were performed for various thin, uncambered
planar and nonplanar wings (including two wings connected in
tandem} in planar and nonplanar ground effect. Some of the
numerical calculations were corroborated by experiment.  {Authar)

A73-31746 * # Remarks on vortex-lattice methods. G. R.
Hough (NASA, Ames Research Center, Moffett Field, Calif.). Journal
of Aircraft, vol. 10, May 1973, p. 314-317. G refs.

Results are presented of some numerical experiments on simple
planar configurations. The experiments serve 1o establish more
precisely some ground rules for.optimum lattice arrangements, In
particular, the location of both the haorseshoe vortex elements and
the control points at which the surface boundary conditions are to
be satisfied is uniquely determined, Questions of lattice arrangement
are discussed together with numerical results and problems of control
point location, G.R.

g
ATINTA? ¥ Normat mode solution to the equations of
motion of a flexible airplane. P. D. Schmitz (USAF, Aergnautical
Systems Div., Wright-Pattersen AFB, Ohio). Journal of Aircraft, vol.
10, May 1973, p. 318-320. 6 refs.



A73-31833

A73-31833 # {nfluence of air oxygen concentration on the
thermochemicat stability of jet fuels (O vliianie kontsentratshi
kisloroda v vozdukhe na termokhimicheskuiu stabil'nost” reaktiv-
nykh toplivl. ta. B. Chertkov and R. M. Kolobova. Khimiia i
Tekhnologiia Topliv i Masel, vol. 18, no. 5, 1973, p. 47-49. 8 refs, In
Russian.

Review of the operational circumstances under which jet fuels
are used to propel supersonic aircraft. I is shown that fuel oxidation
may be expected to drop to a minimal tevel at an altitude of 20 km
while, in its interaction capabilities, the air approaches the character
of an inert gas. M.V.E,

A73-31905 # An approximate method for the caleulation of
the velocities induced by a wing oscillating in subsonic flow (Un
método aproximado para el cilcuto de las velocidades inducidas por
un ala, ascilando en el sena de una corriente subsbnical. F. J. Alvarez
Vara, J. M. Poncel Ifiiguez, and J, J, Martinez Garcia {Escuela
Técnica Superior de Ingenieros Aeronauticos, Madrid, Spain),
frngenierfa Aerondutica y Astrondutica, vol. 24, no. 128, Nov.-Dec.
1972, p. 7-15. In Spanish.

The perturbation velocity potential for the oscillating wing is
investigated, taking into account an approximation provided by the
linearized theory. Semianalytical expressions and alternative forms of
functicns are presented and asymptotic relations are derived for large
values of the variable. G.R.

AT3-32063 Mathematical model for nonstationary linsar
agro-autoelasticity., S. M. Belotserkovskii. fAkademiia Nauk SSSR,
Doklady, vol. 207, Nov. 21, 1972, p. 557-559.) Soviet Physics -
Dokfady, vol. 17, May 1973, p. 1048-1050. Translation.

The behavior of an elastic flight body is analyzed that moves
through s continugus medium, The study of its flight control
invotves the combined solution of problems ot aercdynamics,
automatic control, and elasticity theory. This problem complex is
wtherefore termed aercautoelasticity. The analysis uses a rigorous
approach based on linear nonstationary theory. M.V.E.

A73-32126 4 Comments to the intagral equation of the
supporting rectangular plane {Bemerkungen zur Integralgleichuny der
tragenden Rechteckfliche). H. Schubert {Halle, Universitat, Halle,
East Germany). In: Continuum mechanics and related problems of
analysis, Moscow, lzdatel’stvo Nauka, 1972, p.
677-685, 6 refs. In German.

A thin rectangular airfoil in parallel flow at a small angle of
attack is considered. The flow characteristics are analyzed, taking
inte account the Prandtl theory of the acceleration potential {1938)
with the Euler equations. The mathematical assumptions inherent in
the analysis are discussed together with a transformation and the
investigation of the obtained function. The integral equation derived
is transformed into the integral equation of Weissinger (1963). G.R.

A73-32163 A numerical integration method for the deter-
mination of flutter spaeds. A, J. Beli and D. M. Brotton {University
of Manchester Institute of Science and Technology, Manchester,
England). international Journaf of Mechanical Sciences, vol, 15, June
1973, p. 473-483. 9 refs. Research supported by the Science
Research Council.

A method of determining the flutter speed of a structural
system using a numerical integration method is described. The
response of the system to z random disturbance is determined at
various wind speeds. From these the system dampings are calculated
and the wind speed for which damping is zero is the flutter speed.
The methad has been develaped for application to suspension bridge
problems in which the flutter modes are not known functions and to
configurations involving structurat and aerodynamic nonlinearities.

{Author}
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A73-32186 # Aircraft noise and prospects for its control. J.
E. Ffowes Williams {Cambridge University, Cambridge, England) and
D. G. Crighton {Imperial College of Science and Technology,
London, England). Science Progress, vol. 60, Winter 1872, p
429-447. 5 refs,

This article describes the progress achieved in tha last 20 years in
the theoretical understanding and practical control of a variety of
noise source mechanisms which operate in jet engines. The main
features of the noise fields associated with the jet exhaust, at high
and low speeds, with rotating machinery and with sources within the
engine are described, with an assessment of the current position, and
of future trends, in the quest for the quiet aircraft. [Author)

A73-32190 # Fatigue tests of wing spar samplas {Unavove
zkousky vzorku pasnic kridlal. V. Kahanek. Zpravedaj VZLU, no. 2,
1973, p. 7-21. 7 refs. In Czech. ]
Results of static and fatigue tests of lower wing spar elements
typically used in the root sections of small trainer and passenger
aircraft. The samples were tested at stress levels employed in testing
complete wing structures. This made it possible to determine the
scatter in fatigue properties required in calculations of safe fatigue
life. Results obtained with 24 samples were used to construct an SN
curve that provides a quantitative measure of lifetime. T.M.

A733I2N0 # Some findings from a preliminary fatigue
experiment with model light-alloy specimens (Nektere poznatky z
nastupniho unavoveho experimentu s modelovymi vzorky z lehke
ditiny}. V. Nejedly. Zpravodaf VZLU, no. 2, 1973, p, 23-35, 16 refs,
In Czech.

Discussion of the results of fatigue tests carried out with a
nonhomogeneous set of model specimens of the root section of
helicopter main rotor blades. The preliminary tests considered were
carrivd out with specimens made from an Al-Cu-Mg-Mn-Si-Cr-Ti light
alloy. The initial results demonstrate the effects of a number of
material and technotogical factors associated with the fabrication of
these complex elements. The influence of these factors on the fatigue
properties is evaluated using simple graph-analytical methods of
mathematical statistics. T.M.

A23-32194 *+ # Nuclear air cushion wvehicles, J. L, Anderson
{NASA, Lewis Research Center, Cleveland, Ohiol. American
Ordnance  Association, High-Performance Ships  Sympasium,

Washington, D.C., May 8, 9, 1373, Paper. 39 p. 42 refs,

This paper serves several functions. 1t identifies the ‘state-of-the-
art’ of the still-conceptual nuclear air cushion vehicle, particularly
the nuclear powerplant. Using mission studies and cost estimates, the
report describes some of the advantages of nuctear power for large air
cushion vehicles. The paper also summarizes the technology studies
on mobile nuclear powerpiants and conceptual ACY systemns/
missions studies that have been performed at NASA Lewis Research
Center. {Author)

AT332203 # A method for complex design of axial-flow
compressor stages at the mean streamline {Mstoda komplexniho
navthu stupne axialniho kompresoru na stredni proudnici), Z.
Hujecek and V. Vanek. Zpravodai VZLt/, no. 1, 1973, p. 21.28. 5
refs. In Czech.

A73-32351 # Runway visual range (Startbahnsicht). F.
Stauffert. Zeitschrift fiir Meteorofogie, vol. 23, no. 34, 1872, p.
117-120. |a German.

The runway visual range has been defined by the ICAD as the
greatest distance in takeoff or landing direction at which the runway
or the light illuminating its boundaries can be seen from a point
which is located at a height of b m above the runway center tine. The
varipus factors affecting the runway visual range are discussed, giving



attention to the light intensity, ideal achromatic threshold values,
practical threshold values, and environmental brightness conditions.
G.R.

A73-32362 Dallas/Fort Worth - A giant among airports. T.
M, Sullivan (Dallas/Fort Worth-Airport, Tex.}. Airport Forum, May
1973, p. 31,33-37, 33-42. In English and German.

The jumbo jetport, going up midway between DaHas and Fort
Worth, covers more than 27 square mites. On opening, the airport
witl provide a three-runway layout capable of simultaneous aircraft
operations, with a total of 66 passenger gates and 12 cargo gates.
Some B,000,000 passengers are anticipated, during the first year of
operations. The passenger will find himself concerned with only ane
small terminal area. Ticketing, check-in services and baggage check,
as well as lunch counters and personal service facilities will be in
close proximity to the check-in areas. Access roads and the internal
transportation system are also discussed together with air cargo
planning and the airport's impact an the envirgnment. G.R.

A73-32363 The difficulties of airport capacity planning.
G, A. Champniss and €. ), Phillips (British Airports Authority,
Landon, England), Ajrport Forum, May 1973, p. 43, 44 (5 ff.). In
English and German.

It is impossible to achieve perfection in the design of an airport
because there are so many conflicting interests. While the airport
designer will attempt to forecast the needs for ten to fifteen years
ahead, many changes are likely which will have a serinus effect on
the operation of the airport. The main factors affecting the capacity
of the airports include the passenger handling capability, the runway
capacity, the capacity of the ground movement guidance and control
system, the terminal area capacity, the apron capacity, the method
of air traftic control operation, the ground access, the aircraft mix,
and the weather, G.R.

AT3-32364 Roskilde Copenhagen’s first satellite. M.
Thorsboll (COWICONSULT, Copenhagen, Denmark} and K. P,
Harboe (Danmarks Tekniske Hojskole, Lyngby, Denmark}. Airport
Forum, May 1973, p. 53-61. In English and German.

Roskilde airport is an element in a projected system of airports
to serve the Copenhagen metropolitan area. The system will comprise
a central airport for large commerciat aircraft operations and a
number of satellite airports along the boundaries of the metropolis to
serve genaral aviation and some of the domestic traffic. The planning
stage for the arport is discussed together with the general layout, the
pavements, drainage system, lighting and navigation aids, buildings,
and figures concerning the major operations involved in building the
airport. G.R,

A73-32368 The VFW 614 on the airport G. Kern {Ver-
einigte  Flugtechnische \Werke-Fokker GmbH, Bremen, W_est
Germany). Airport Forum, May 1973, p. 77, 78, B(-87. in English
and German.

A jet aircraft capable of replacing the often obsolescent
propeller-driven models presently in use is needed for short-haul air
travel, particularly in areas with low traffic volume, However, up to
the present there has been no aircraft of suitable capacity and
technalogy available for this purpose. In order to fill this gap, the
VFW 614, a twin-jet low-wing aircraft, has been especially designed
for economic low-density short-haul operation. The VFW 614 can
carry 44 passengers over a distance of up to 650 nautical miles. The
M45 H-501 engine is an advanced technology bypass model. Aspects
of aircraft handling are discussed together with manoeuvrability on
the ground and runway foads. G.R.

A73-32366 Airport fire precautions. L. Scheichl (Bundes-
ministerium der Verteidigung, Bonn, West Germany). Airport
Forum, May 1973, p. 101, 103, 104 (6 ft.). In English and German.

The basic steps taken to preserve aircraft from fire must observe
two principles, the principle of maximum distance between the
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danger areas, and the principle of separation of the ignition sources.
Ground measures include air-navigation facilities, airport lighting,
facilities and measures to eliminate the dangers due to obstructions
and 1o overrunning the end of the runway, snow clearance, runway
deicing, and fog dispersal, One special methad of preventing crash
fires is that of foaming the runway. Two mechanisms are discussed to
explain the effect of the foam carpet. Variaus approaches of fighting
crash fires are considered, giving attention also to fire fighting
rockets and the fighting of crash fires on small or ‘poor” airports.
G.R.

A73-32414 Aircraft noise: Should the Noise and Number
Index be revised. London, HMS0, 1872, 14 p. $0.60.

A comparison and evaluation of the findings of the first [1861)
and second (1867} surveys of aireraft noise nuisance near London
{(Heathrow) Airport leads to recommendations based on technical
grounds against modification.of the presently employed formula for
calculating the Noise and Number Index (NNI}. Itis also considered
that any change in such a well established scale as the NNI would
have some disadvantages even if the modifications would in
themselves be of benefit. T.M.

A73-32415 Aircraft noise: Selection of runway sites for
Magplin Airport. London, HMSO, 1972, 15 p. $0.50.

A previous study on the choice of runway sites for an airport at
Maplin, England is examined from the viewpoint of the significance
of aircraft noise as a site selection factor. The quality of information
supplied about noise effects in the form of the noise and number
index {NNI} is evaluated in technical terms, and the impact of
predicted noise fevels on future urban growth in the vicinity of the
airport is discussed. ™™,

A73 32920 # Radic devices for flight vehicle control sys-
tems (Radioustroistva sistam upravleniia letatel'nymi apparatamil. 5.
A. Volkovskii, E. |. Onoprienko, and V. A. Savinov. Mascow,
lzdatel"stvo Mashinostroenie, 1972. 408 p. 38 refs. In Russian.
Detailed information is presented concerning radio devices and
radio systemé used for controlling various types of flight vehicles -
rockets, spacecraft, and automatically controlled aircraft. The topics
discussed include the principles of radio control of flight vehicles,
radio signals and devices used in control systems, the effect of noise
on radio communication, radio systems for measuring the coor-
dinates of motion of flight vehicles, radio systems for transmitting
data, radio complexes for controlling jet-powered missiles and
aircraft, and radio complexes for contralling spacecraft. AB.K.

AT73-32426 Electronics and civil aviation; international
Conference, Paris, France, June 26-30, 1972, Reports. Volumes 1 &
2 (Electronique et aviation civile; Colloque International, Paris,
France, June 26-30, 1972, Communications. Volumes 1 & 2).
Conference sponsored by the Union des Associations Technigues
Internationales and Société des Electriciens, des Electroniciens et des
Radioélectriciens. Paris, Editions Chiron, 1972. Volume 1, 628 p.;
vol. 2, 475 p. In French and Engtish. Price of volume 1, $13.45;
volume 2, $11.90.

The sessions were devoted to telecommunications, radar and air
traffic control, navigation, relisbility and safety, landing, and
pilotage. Amang the subjects discussed are computer-aided design
and testing of large antennas, runway surveillance eguipment,
elimination of clutter, various radar devices, air traffic control
problems, self-reconfiguring computer complexes for ATC systems,
automation, tracking methods, data processing systems, distance
measuring equipment, Doppler VOR developments, inertial naviga-
tion systems, operational surveillance of the 300B Airbus, and
optimization of electronic equipment. Attention is given to a
nonimage glide path antenna, bad weather automatic approach for
helicopters, microwave guidance, and pilot display equipment.

F.R.L.



A73-32427

AT73-32427 Application of digital transmissions te an
Aeroset system (Application des transmissions aumériques d un
systdme Aérosat). G. David {Télecommunications Radioélectriques et
Téléphoniques, Le Plessis-Aobinson, Hauts-de-Seine, France). In:
Electronics and civit aviation; International Conference, Paris,
France, June 25-30, 1972, Reports. Volume 1.

Paris, Editions Chiron, 1972, p. §-19. 10 refs. |n French,

To resolve the problems of compatibility imposed by the variety
of supports to be considered and the information 1o transmit, an
attempt is made to show the advantages of a system where all the
information is digitized and transmitted with the help of a data
transmission system of high output. Such a solution corresponds to
the actual tendency where more and more the machines deal with
each other without human intervention. The base digital channel
should be capable of carrying on a telephonic conversation. The
choice of a process of digitization of vocal signals, the use of a defta
coding in a transmission network, control and surveillance, and the
channeling of messages are discussed. F.R.L.

A73-32428 Data Link and Aerosat - Study of a common
on-board equipment {Data Link et Aérosat - Intéret d’un équipement
de bord commun). M. Duguenne (Télécommunications’ Radio-
électriques et Téléphoniques, Le Plessis-Robinson, Hauts-de-Seine,
France). In: Electronics and civil aviation; International Conference,
Paris, France, June 26-30, 1972, Reports. Volume 1.

Paris, Editions Chiron, 1972, p. 20-32. in French.

A review of the problems posed by the integration of on-board
Data Link and Aerosat materials indicates that it is possible to define
a common UHF receiver. The Data Link can make use of the
emission amplifier of the Aerosat system. From the interface point,
with the on-board equipment, studies now in progress should make it
possible to arrive at a common solution. The possibility of
.integrating the two equipments appears more attractive than on the
synaptic plan. FR.L.

A73-32429 VOLMET transmission automation with the
aid of the ‘DECLAM‘ system using a speech synthetizer {(Auto-
matisation des émissions VOLMET 3 I'aide du systéme ‘DECLAM’
utilisant un synthétiseur de parole). D, Flichy (CIT-Alcatel, Centre
de Villarceaux, Nozay, Essonne, France}. In; Electronics and civil
aviation; International Conference, Paris, France, June 26-30, 1972,
Reports. Volume 1. ' Paris, Editions Chiron, 1972,
p. 66-73. In French.

AT3-32431 The Corail radar - Automatic equipment for
runway surveillance (Le radar Corail - Equipement de surveillance
automatique des pistes). R. Davidson {Paris, Aéroport, Paris, France)
and M. Schneider (Laboratoire Central de Télécommunications,
Villacoublay, Yvelines, France). In: Electronics and civit aviation;
International Conference, Paris, France, June 26-30, 1972, Reports,
Volume 1. Paris, Editions Chiron, 1972, p.
82-89. In French,

The Coraii radar ensures, under the most unfavorable conditions
of visibility, the automatic surveillance of a runway and of the
approach zone in the landing procedure. It compares at any instant
the data which it recovers from different motions with preestablished
criteria and releases an alarm to the control tower when an unusual
event occurs, The flight controilers are immediately informed of the
nature and locality of the incident, and can thus take the necessary
precautions, The Corail is 2 monopulse Doppler radar. F.R.L.

A73-32434 Use of associative processors for radar data

processing in air traffic control systems. H. Ebert [Telefunken AG,

m, West Germany). In: Electronics and civil aviation; International

Conference, Paris, France, June 25-30, 1972, Reports. Volume 1.
Paris, Editions Chiron, 1972, p. 115-124.

AT3-32435 Relay of radar information {Déport des infor-
mations radar). M. Faysse and M, Duqguesne {Direction de la
Navigation Adrienne, Service Technique, Paris, France). In: Elec-
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tronics and civil aviation; |nternational Caonference, Paris, France,
June 26-30, 1972, Reports. Volume 1. Paris,
Editions Chiron, 1972, p. 125-135. In French,

The controt of air traffic is accomplished in France in the three
centers of Paris, Aix-en-Provence, and Bordeaux, while the radar
stations are distributed throughout the territory. So that the
controllers may have a complete radar image, it is indispensable that
the information can be relayed from the station to the control center
over a distence which may reach several hundred kitometers, The
systemn used is a narrow band digital relay carried by telephone line.
Cn arrival at the controf center the information enters directly into a
computer which generates an entirely synthetic radar image which
can feature the plots issued from several radars, as well as
alphanumerical information. F.R.L

A73.32437 The air traffic control R & O program of the
Federal Aviation Administration. 0. R. Israel (FAA, Washington,
D.C.). In: Electronics and civil aviation; International Conference,
Paris, France, June 26-30, 1972, Reports. Volume 1.

Paris, Editions Chiron, 1972, p. 148-163.

AT3-32438 Superposition of goniometric vectors on the
radar image (Superposition des vectsurs gonic tur I'image redar). M.
Millot (Société Industrielle des MNouvelles Technigues Radio-
€lectriques et de I'Electronigue Francaise, Asnires, Hauts-de-Seine,
France) and M. Neu (Rohde et Schwarz France, Paris, France). In:
Electronics and civil aviation; Imternational Conference, Paris,
France, June 26.30, 1972, Reports, Volume 1.

Paris, Editions Chiron, 1972, p. 164-170. In French.

The advantages of radio direction finding involve its ability to
function in conditions where radars can only work with difficulty
(e.n., certain types of clouds, or a radar target so tow that it cannot
be distinguished from a chain of mountains). On the ather hand, a
radio direction finder has advantages if it is desired to observe an
aircraft which is outside the zone covered by a given radar. In this
case, a hiangufation or a triangulation, eventually superposed on a
radar image, is of great interest. In addition to the possibility of thus
putting a direction finding display at the disposition of the
controller, this superposition represents a procedure of identification
of echoes presented on the radar screen which is not laborious.

F.R.L.

A73-32439 Self-reconfiguring computer complexes for

A.T.C. Systems. M. Freedman (Plessey Co., Ltd., Weybridge, Surrey,

England}. In: Electronics and civil aviation: International Con-

ference, Paris, France, June 26-30, 1972, Reports. Volume 1.
Paris, Editions Chiran, 1972, p. 171-177,

A computer complex which has been specially designed for air
traffic control systems is described which combines the advantages of
two previous approaches, one of which was for an experimental
electronic telephone exchange at Morris, 111, and the other the No. 1
ESS (Electronic Switching System} which is now the standard
medium-to-large telephone exchange in the United States. The
computer complex uses only one or two redundant modules of each
type, but includes builtin hardware for fault detection, It is
siggested that anyone setting out to design an ATC system with an
avaitability requirement similar to that specified for the U.S. en route
systemn should seriously consider the use of self-raconfiguring
computer complexes, F.R.L.

A73-32440 Hard/soft optimization of ATC systems (Opti-
misation hard/soft des syst2mes ATC). M. Lepetit {TVT, Meudon,
Hauts-de-Seine, France). In: Electranics and civil aviation; Interna-
tional Conference, Paris, France, June 26-30, 1972, Reports. Volume
1, Paris, Editions Chiron, 1972, p. 178-184. In
French.

Derivation of criteria for the optimal selection of techniques to
be used in radar information processing systems. The applicatian of
these criterfa is illustrated by a specific example of hardware and



software selections made for the optimal implementation of a set of
defined functions. M.V.E.

A73-32441 Automation of the print-out of strips of flight
plans for air waffic control {Automatisation de I'impression des strips
de plans de vol pour le contr8le du trafic aérien}. M. Hebert [Société
Anonyme d'Etudes et Réalisations Nucléaires, Paris, France). In:
Electronics and civil aviation; International Conference, Paris,
France, June 26-30, 1972, Reports. Voluome 1.

Paris, Editions Chiron, 1872, p. 185-192. In French.

A73-32442 Functioning in multiprocessing of two 10020
computers at the Bretigny Eurocontrol Experimental Center {Fone-
tionnement an multitraitament de deux ordinateurs 10020 au Centre
Expérimental Eurocontrel de Brétigny}. A. Dumont {Compagnie
Internationale pour VInformatique, Vélizy-Villacoublay, Yvelines,
France). In: Electronics and civil aviation; International Conference,
Paris, France, June 26-30, 1972, Reports, Volume 1.
Paris, Editions Chiron, 1972, p. 193-202. In French.

A73-32444 Automated system of mixed /civil and mili-
tary/ control (Systéme sutomatisé de contréle mixte fcivil at
militairef). P. Abraham (Société Industrietle des Nouvelles Tech-
niques Radiodlectriques et de |"Electronique Franceise, Asnidres,
Hauts-de-Seine, France). In: Electronics and civil aviation; Inter-
national Conference, Paris, France, June 26-30, 1972, Reports.
Volume 1. Paris, Editions Chiron, 1872, p.
211-218. In French_

Following definition of the requirements and functions of a
mixed civil and military airspace control system, the air traffic
control equipment and air-detense materiel capable of implementing
such a system are discussed, As an example of a system of this kind,
the MINISTRIDA system, in particular, is described. M.V.E,

A73-32445 CIRCA - An air traffic control system {CIRCA
- Systéme de contrdle de fa circulation aériennel. M. Tetreau (IS5,
Paris, Francel. In: Electronics and civil aviation; |nternational
Conference, Paris, France, June 26-30, 1972, Reports. Voiume 1.

Paris, Editions Chirgn, 1972, p. 219225, In
French.

Review of the purposes, circumstances, functions, hardware and
software organization, and operations start of the CIRCA air traffic
contral system. The considerable programmed-logic integration
possibilities afforded by the CIRCA equipment and the latter's
functional flexibility are discussed. MV.E.

A73-32446 Operational control. M. Farooq {International
Civil Aviation Qrganization, Baghdad, rag). In: Electronics and civil
aviation; international Conference, Paris, France, June 26-30, 1972,
Reports. Volume 1. Paris, Editions Chiron, 1972,
p. 233-237.

Operational control has been defined a8 the exercise of
authority over initiation, continuation, diversion, or termination of
flight. In many cases, it has become either impossible or un-
practicable for the pilot in command to assess alone all the various
factors requiring consideration prior to and during a flight operation.
Approval of the flight plan requires generally joint agreement by the
pilot in command and the gualified ground personnel, The continued
assessment of weather information, monitoring of adequacy of fuel,
and recommendations of alternative plans necessitate an extension of
the preflight duties throughout the course of the actual flight
operation, G.R.

AT3I-32447 Some remarks on operational problems asso-
ciatad with the introduction of automatic data processing into air
traffic control. H. Giinter (EUWROCONTROL, Brussels, Belgium). In:
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Electronics and civil aviation; International Conference, Paris,
France, June 26-30, 1972, Reports. Volume 1.
Paris, Editions Chiron, 1972, p. 238-246,

AT3-32448 MADAP - Implemantation of a large size real

time data processing system. R. Ehrmanntraut {Eurocontrol, Beek,

Metherlands}. In: Electronics and civil aviation; Imernational Con-

ference, Paris, France, June 26-30, 1972, Reports. Volume 1.
Paris, Editions Chiron, 1972, p. 247-268.

Some historical facts and the purpose of the MADAP system are
given. The operational, technical, and software characteristics of the
system are explained in a way, so that the auditor may get an
impression on the size of the system and the real-time software task.
It is rather aimed at characterizing the system than deseribing it.
After this, the different phases of the MADAP implementation are
discussed, whereby false estimations at the beginning and the
necessary remedy actions are highlighted. Some statistics are given
concerning the staff situation, work allocation and usage of
computer time. Finally it is tried to make an analysis of some events

of the contract which may be considered as baing successful.
[Author}

A73-32449 PRS-system for determination of position of
flight inspection aircraft for control of IL$-and VOR facilities. T.
Breien ([Trondheim, Universitetet, Trondheim, Norwayl and B.
Forssetl {Norwegian Institute of Technology, Trandheim, Norway).
in: Electronics and civil aviation; International Conference, Paris,
France, June 26-30, 1972, Reports. Volume 1.

Paris, Editions Chiron, 1972, p. 277-2B2.

AT3-32451 A low-cost phased-array airborne weather
radar. R. A. Applegarth (Aradar Corp., Plymouth Meeting, Pa.). In:
Electronics and civil aviation; International Conference, Paris,
France, June 26-30, 1972, Reports. Volume 1.

Paris, Editions Chiron, 1972, p. 292-296.

The phased-array X band radar described is suitable for use in
light aircraft including single-engine types for weather detection and
ground mapping. For use in a single-engine aircraft the entire antenna
and transmitter/receiver must fit inside the wing with no bulges and
with a minimum effect on the aircraft structure, The resolution
displayed should provide sharply defined mapping of large bodies of
water and shore lines. The design approaches selected to satisfy the
various requirements are discussed. G.R.

AT3-32452 Doppler VOR developments in Australia. B. R.
Johnson and J. G. N. Lee [Amalgamated Wireless fAustralasia/, Ltd.,
Alwych, London, England). In: Electronics and civil aviation;
Internationat Conference, Paris, France, June 26-30, 1972, Reports.
Volume 1. Paris, Editions Chiron, 1972, p,
297-305. 12 refs.

It is pointed out that Doppler VOR provides 8 VOR system
which is entirely compatible with existing VOR receivers and
overcomes a wide variety of site problems whilst producing a
fundamentally more accurate system. The economics of Doppler
VOR are discussed together with system problems, giving attention
to the blending function, the antenna system, and questions of
ground measurement and monitoring. A system description is given,
taking into account the transmitter, aspects of sideband generation,
blending function generation, and reference modulation. Questions
of flight measurements and instrumentation are also considered. G.R.,

A73-32453 Special VOR  systems (Systémes VOR
spéciaux). M. de la Chapelle {Thomson-CSF, Levallois, Hauts-de-
Seine, France}. In: Electronics and civil aviation; international
Conference, Paris, France, June 26-30, 1972, Reports. Volume 1.

Paris, Editions Chiron, 1972, p. 306-315. In
French.



A73-32454

Review of the French VOR system development effort, started
in 1970 and aimed at the definition of a single type of equipment
capable to operate on any site at perfarmance levels meeting |CAQ
standards. The description of antenna systems, the effort’s main
application object, is given special attention. MV.E.

A73-32454 A VOR sensor of advanced design - The
Bendix RVA-33A. ). L. Whittaker {Bendix Corp., Avionics Div., Fort
Lauderdale, Fla.). In: Electronics and civil aviation; International
Conference, Paris, France, June 26-30, 1972, Reports. Volume 1.
Paris, Editions Chiren, 1972, p. 316-323.

Advances in available technology and the decision by the airline
industry to define an ILS sansor for autoland systems separate from
the VOR sensor, have resulted in the development of a new VOR
sensor of revolutionary design. Specific features which differentiate
the RVA-33A from the device formerly used include receiver
improvements, digitat outputs, new analog outputs, constant devia-
tion, data smoathing, and the absence of moving parts. G.R.

AT3-32455 Presentation of the area navigation computer-
TCE-71 A. A. Beriot {Thomson-CSF, Malakoff, Hauts-e-Seine,
France). In: Electronics and civil aviation; International Conference,
Paris, France, June 26-30, 1972, Reports. Volume 1.

Paris, Editions Chiron, 1972, p. 324-332.

A description of the system is presented, giving attention to the
navigation computer unit, the controf display unit, and the auto-
matic data entry unit. The system operating modes are discussed
together with sensor inputs, system concept, aspects of lateral
navigation, vertical navigation, waypoint parameter storage, and
reversion to sensor outputs. Questions of system input and output
are considered together with the control display unit and system
main features and specifications. G.R.

A73-32456 Principle and results of the Dopgler VOR

system. H. Popp (Standard Elektrik Lorenz AG, Stuttgart, West

Germany). In: Electronics and civil aviation, International Con-

ference, Paris, France, June 26-30, 1972, Reports, Volume 1.
Paris, Editions Chiron, 1972, p, 333-3465,

In the national airway structures, cockpit havigation of civil
aircraft is primarily accomplished by reference to the VOR/DME
radio navigation systemn. The azimuth and distance information when
pracessed by an airborne computer can be used as basis for area
navigation. The bearing information transmitted by a VOR station
can suffer deterioration of signal quality as a result of wave
propagation disturbances. The Doppler VOR practically eliminates
the drawbacks of the conventional VOR system. The degree of signal
quality improvement under poor siting conditions corresponds to a
factor between 5 and 8 as operationally demonstrated. By insertion
of an additional frequency-modulated reference signat, the bearing
accuracy can be increased to plus or minus 0.5 degree. {Author}

A73.32457 The MGC 30 inertial system {Le systime
ingrtiet MGC 30). J. Hardouin (Société d'Applications Générales
d'Electricité et de Mécanique, Paris, France). In: Electronics and civil
aviation; International Conference, Paris, France, June 26-30, 1972,
Reports, Volume 1. Paris, Editions Chiron, 1972,
p. 346-355. In French.

Description of the French MGC 30 inertial navigation system
designed to meet fully but economically the requirements of civil
aviation. Following 2 review of the physicat and technological aspects
of its design, with special attention to its inertial platform,
gyroscopes, accelerometers, electronics, and digital subassembly, the
ease of its maintenance is discussed, atong with its application range.

M.V.E.

A73-32458 Operational monitering of the A 300 B airbus
(Surveillance opératicnnelle de Iairbus A 300 B). M. Le Bouar and
A. Moline (Scciété Nationale Industrielle Aérospatiale, Blagnac,
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Haute-Garonne, France). In: Electronics and civil aviation; Interpa-
tional Conference, Paris, France, June 26-30, 1972, Reports. Volume
1. Paris, Editions Chiron, 1972, p. 357-364. In
French,

Review of the passive and active monitoring provisions meeting
the operational supervision requirements of the A 300 B airbus. A
discussion of the visual and aural routine and emergency-warning
active indicator systern is followed by a brief outline of the passive
system of digital flight data recording, acquisition, and entry. M.V E.

A73-32459 The safety, the reliability, and redundancy in
the automatic Flight control system of the A300-B Airbus (La
sécuritd, la fiabilitd, la redondance dans le systdme de conwrdle
automatique du vol de F'Airbus A300-B). J. Bodin (Société Frangaise
d’Equipements pour la Navigation Aérienne, Vélizy-Villacoublay,
Yvelines, France). In: Electronics and civil aviation; lnternational
Conference, Paris, France, June 26-30, 1972, Reports, Volume 1,

Paris, Editions Chiron, 1972, p. 365-376. In
French,

AT73-32460 Onboard electronic equipment optimization
and redundancy (Optimisation des équipements électroniques de
bord et redondancel. J. de Corlieu {Thomson-CSF, Bagneux,
Hauts-de-Seine, France). In: Electronics and civil aviation: Inter-
national Conference, Paris, France, June 26-30, 1972, Reports.
Volume 1. Paris, Editions Chiron, 1972, p.
377-384, In French.

The optimization of redundancy in application to onboard
electronic equipment for civil and military aircraft is discussed. In
particular, the hypotheses underlying the concept of reliability are
reviewed, along with future trends in the philosophy and practices of
reliability and redundancy. M.V.E.

AT73-32461 An ILS sensor for feil aperative automand
wystems - The Bendix RIA-32A. ). L. Whittaker (Bendix Corp.,
Avianics Div., Fart Lauderdale, Fla.). In: Electronics and civil
aviation; International Conference, Paris, France, June 26-30, 1972,
Repaorts. Volume 1, Paris, Editions Chiron, 1972,
p. 385.394.

The receiver sections of the RIA-32A, in both the localizer and
the glide slope, are conventional superheterodynes. Fixed tuned
bandpass is utilized together with preselectors and triple conversion.
Two areas were given particular attention in the receiver design,
inctuding the IF selectivity package and the AGC filter. The
deviation circuits are discussed together with the integrity monitor,
the failure mode and the effect analysis, the self-test features, and
the malfunction memory, G.R.

A73-32462 ARINC-573 recording system - Application to
maintenance (Systdme d'enregistrement ARINC 573 - Application &
la maintenance). C. Jouvenot {Société de Fabrication d'Instruments
de Mesure, Massy, Essonne, France). In: Electronics and civil
aviation; International Conference, Paris, France, June 26-30, 1972,
Reports. Volume 1. ' Paris, Editions Chiron, 1972,
p. 405412, In French.

Discussion of the use of data from onboard flight parameter
recorders in the solution of problems of aircraft maintenance and for
improving the cost efficiency of airborne materiel. While the art of so
using these flight record data is as yet far from perfection, such a
utilization of these data is illustrated by a few specific examples
including the cases of the Mercure and A-30D Airbus aircraft
prototypes. M.V.E.

A73-32463 A non-image glide path antenna, 0. H. Longva

(Trondheim, Universitetet; Norwegian Institute of Technology,

Trondheim, Norway). In: Electranics and civil aviation; International

Conference, Paris, France, June 26-30, 1972, Reports. Volume 1.
Paris, Editions Chiron, 1972, p, 426-432.



f

The described design of the glidepath antenna for an LS system
takes into account the specifications of the Convention of Interna-
Pasadena, Calit.). Optical Engineering. vol. 11, Nov.-Dec. 1972, p.
119-128. Contract No. NAS7-100.

The digital star tracker represents a novel departure from
previous analog designs in terms of circuit implementation and
operational capabilities. As an element of an all-digital spacecraft
control system, it combines proven low-level analog signal processing
with digital errar control and command functions. Additional
capabilities that are obtainable with the digital circuitry include
pregrammable intensity threshold gates, commanded electronic
pointing control, and an acquisition/control algorithm which
minimizes the effects of straylight disturbances, The capabilities
inherent in the implementation have been successfully demonstrated
in a laboratory madel of the instrument. {Author)

A73-32464 An instrument approach system for Hong
Kong International Airport. €, J. Proctor [Civil Aviation Depart-
ment, Queensway, Hong Kongl. In: Electronics and civil aviation;
International Conference, Paris, France, June 26-30, 1972, Reports.
Volume 1. Paris, Editions Chiron, 1972, p.
433-445,

Hong Kong has but a single runway extending into the sea for
which one approach is provided with Instrument Landimg guidance in
more or less the conventional configuration. The other approach to
the runway is currently a visual one necessitating two 45 deg turns
because of nearby mountains and airspace restrictions. In an effort to
provide some form of instrument guidance on this approach, certain
feasibility trials have been carried out with the normal elements of an
Instrument Landing System and which would provide guidance for
approaching aircraft to within two miles of touchdown after which a
visual approach with one 45 deg turn would be required for landing.
This paper deals with the ideas behind, and the feasibility trials of, an
unusual Instrument Approach System at Hong Kong International
Airport. {Authar)

A73-32465 Automatic helicopter approach in poor visibili-
ty {L'approche automatigue des hélicoptdres par mauvaise visibilité).
D. Autechaud (Société de Fabrication d’Instruments de Mesure,
Massy, Essonne, France). in: Electronics and civil aviation; Interna-
tional Conference, Paris, France, June 26-30, 1972, Reports. Volume
1. Paris, Editions Chiron, 1972, p. 446-452, in
French.

Problems associated with helicopter landing approaches in poor
visibility are discussed, along with the flight security aids designed to
solve these problems. Following a review of typical civil and military
helicopter tasks, and of helicopter-flight and tanding-approach
peculiarities, particularly in poor visibility, a brief description is given
‘of the nature and capabilities of some French materiel including
ground facilities amd onboard equipment that make possible safe
automatic helicopter landing approaches. MVE.

A73-32467 The SYDAC systam (Le systdme SYDAC). M.
Presles {Direction da la Navigation Adrienne, Service Technique,
Paris, France}. In: Electronics and civil aviation; International
Conference, Paris, France, June 26-30, 1972, Reports. Volume 1.

Paris, Editions .Chiron, 1972, p. 463.473. In
French.

Description of the landing system SYDAC {French acronym for
C-band landing system) that operates on 5000 MHz and uses the
classical LS angular coding method. Less costly than ILS, SYDAC
uses simplified onboard equipment. Originally designed for meeting
tactical military needs, a civil aviation SYDAC version has been
designed for secondary airports, including STOL ports and minor
Alpine airports, that cannot afford ILS. M.V.E.

A73-32468 Microwave guidance in relation to the new
operational requirements. ). Benjamin {Royal Aircraft Establish-
ment, Radio Dept., Farnborough, Hants., England). In: Electronics
and civil aviation; International Conference, Paris, France, June
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26-30, 1972, Reports. Volume 1, Paris, Editions
Chiron, 1972, p. 474-483. b refs. Research sponsored by the Civil
Aviation Authority of England.

Several civil and military statements of operational requirements
now exist for microwave guidance systems. All are provisional and
may be modified in due course. A common feature has been the
change in emphasis compared with current landing systems from
‘guidance’ to "position measurement.” The widest variations are
concarned with coverage requirements. tmplications of position
measuring capability, and operational configurations and choice of
coordinate messuring system are discussed. Microwave propagation is
considered, treating problems of shadowing and of fading due to
ground reflections. Aspects of the microwave landing system are
reviewed. F.R.L.

AT73-32469 Scanning beam landing system for civil avia-
tion in the 1970%. F. X, Kelly [Cutler-Hammer, Inc., AlL Div,,
Farmingdale, N.Y.). In: Electronics and civil aviation; International
Conference, Paris, France, June 26-30, 1972, Reports. Volume 1.
Paris, Editions Chiron, 1972, p. 484-492,

Scanning beams simuitaneously provide wide volumetric
coverage, highly precise information which is equally accurate at any
point in the coverage, and means for discrimination against signal
reflections and obstructions that are inevitable at many sites. The
ground equipment produces two separate fan-shaped scanning beams.
One sweeps horizontally across a relatively broad sector, e.g, 20 deg
either side of the runway centerline, and the other sweeps vertically
from about 20 deg above the horizontal down to the horizontal. The
equipment and procedures are described and discussed. §t is
considered that this technology can provide solutions to specific
problerms for civil aviation pending the implementation of the
microwave landing system. F.R.L.

A73-32470 The "AIL-CO-SCAN’ system of landing (Le
systéme d'atterrissage ‘AIL-CO-SCAN’). M. Adam (Engins MATRA,
S.A., Vélizy-Villacoublay, Yvelines, France). In: Electronics and civil
aviation; International Conference, Paris, France, June 26-30, 1972,
Reports. Volume 1, Paris, Editions Chiron, 1972,
p- 493-502_ In French.

The CO-SCAN system of landing is the latest of scanning beam
equipments developed by a division of Cutler-Hammer for the
requirements of STOL aircraft and helicopters. Within the frame-
work of its department of airport layout, the Matra company was led
1o study an econamical systemn whase installation is not restricted by
the environment, CO-SCAN is a scanning beam landing system which
features ‘localizer’ and ‘glide’ functions. In practice, the system
provides an approach window 135 km wide and B.7 km high at a
distance of 18.5 km fram the beacon. F.R.L.

A73-32471 Situation errors in microwave landing systems
{Les erreurs de situation des systdmes d"atterrissage en micro-ondes).
P. Fombonne {Thomson-CSF, Gennevilliers, Hauts-de-Seine, France).
In: Electronics and civil aviation; International Conference, Paris,
France, June 26-30, 1972, Reports. Volume 1.

Paris, Editions Chiran, 1972, p. 503-512. In French.

The future landing system should be much better protected than
the ILS against the effects of multipte paths. This is a requirement
which is found at the head of all operational specifications. If only
the framework of system indicators of angles which constitute the
majority of numerous proposed solutions is considered, a simple and
effective means of procuring the radio link between the ground
station and the aircraft would consist of equipping the former with a
directional antenna. When considering only situation errors, the
beating beam system combats them in a very effective way. It
consists of refraining from radiating the energy where it is not useful,
For the Doppler system to rival the beating beam system, it would be
necessary to complicate the power supply to the network or install
an on-board tracking filter. E.R.L.

AT332472 Electronics and pitoting {Electronique et pilot-
age), J. C. Buck {Organisme du Contrdle en Vol, Paris, France}. In:
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Electronics and civil aviation; International Conference, Paris,
France, June 26-30, 1972, Reports. Volume 1.
Paris, Editions Chiran, 1972, p. 513-516. In French.

The piloting loop consists of observations of the real track by
means of available instruments, evaluation of separations between
the observed track and the track desired, working out of track
correction orders, and transmission of the orders by action on the
flight controls. So that pilotage is correct, it is necessary that the
different elements of the loop - i.e., the instruments, the pilot, and
the aircraft possess certain gualities. 1t is there that electronics
intervenes. Electronics and piloting instruments, electronics and
airline pilot training, and electronics and flying qualities are
discussed. F.R.L.

A73-32473 Efficient flight management - A step forward
in flight safety. E. Marmisoile-Daguerre (Sperry Rand France,
Puteaux, Hauts-de-Seine, France). in: Electronics and civil aviation;
International Conference, Paris, France, June 26-30, 1972, Reports,
Volume 1, Paris, Editions Chiron, 1872, p.
535-544.

Following a review of early blind flying instrumentation and
procedures, present-day devices are described and discussed. The
Sperry zero reader, a pioneer flight director system, was developed to
relieve the pilot’s burden. The Sperry Integrated Instrument System
arrived in time for the first generation of jet transports. The most
critical instrument for short-term flight management is the attitude
direction indicator. Morizontal situation indicators provide a semi-
pictorial display of ground track data. The radio magnetic indicator
has undergone considerable change in adapting to technological
progress. The instrument comparison menitor is an integrity assess-
ment tool. A useful device for easing crew workload is the thrust
rating system, Some future devices such as advanced cathode-ray
tube displays are discussed, F.R.L.

A73-32474 Electronics and the pilatage of the Concorde
({L'élactronique ot lo pilotage du Concorde). R. Deque (Socidté
Nationale Industrielle Adrospatiale, Blagnac, Haute-Garonne,
France). tn: Electrenics and civil aviation; International Conference,
Paris, France, Jume 26-30, 1972, Reports. Volume 1.
Paris, Editions Chiron, 1972, p. 545-553. In French.

In recent aircraft, and especially with the appearance of the
55T, electronics finds application in practically all systems. The
importance of electronics in the fields of flying qualities and pilotage
of the Concorde is discussed. The problems of pilotage and the
solutions adopied to resolve them are outlined. The systems
described include electric flight controls, an artificial system of
restitution of forces, an electric trim computer, autostabilizers, an
sutomatic throttle, and an automatic pilot. The systems were
required to be safe in normal operation and in case of breakdown, be
of minimum size and complexity, and be easy to maintain in service.
Results of numerous tests carried out on the ground and in flight are
described. F.R.L.

AT73-32475 System of efectric contro! of surveillance of
the control surfaces of the Concorde (Systdme de commande
électrigue de surveillance des gouvernes du TS5 Concordel. H.
Boutva {Themson-CSF, |ssy-les-Moulineaux, Hauts-de-Seine, France),
In: Electronics and civil aviation: International Conference, Paris,
France, June 26-30, 1972, Reports. Volume 1.

Paris, Editions Chiron, 1972, p. 554-563, In French.

The Concorde will be the first commercial aircraft in the world
truly equipped with electric linkage flight controls, The mechanical
system is a safety linkage which does not intervene in any way in the
course of supersonic flight. The basic concepts which led the
CONstructors to envisage such a system are to improve the perfor-
mance of the aircraft by nearly eliminating hysteresis, to reduce the
friction forces considerably, and to ensure a more exact return of the
control surfaces 1o zero. It is also expected that the integration of
the systems can be improved. The aireraft is equipped with six
elevons and two directional control surfaces, The Thomson-CSF
equipment is described in detail, with discussion of principles, F.R.L,
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A73-32476 The lowering of minima of third-loval and
business aireraft {L’abaissement des minima des avions d’affaires et
du troisidme niveau). M. Chalimon (Société Frangaise d"Equipements
pour la Navigation Aérienne, Vélizy-Villacoublay, Yvelines, France].
In: Electronics and civil aviation; International Conference, Paris,
France, June 26-30, 1972, Reports. Volume 1.

Paris, Editions Chiron, 1972, p. 564-575. In French,

The praduct considered is an aircraft of small or medium weight
which must carry passengers and freight from ane paint to another,
Alk the devices put on board the aircraft must work together for the
success of this mission, The criteria taken into account are price,
speed and range, comfort, reliability, safety, and simplicity of
operation. The Mini-Tapir svstem is described, which is a com-
promise between the different criteria envisaged, The apparatus
includes detectors for vertical control, a gyrometer and an accelerom-
eter, and a static pressure reference. The Mini-Tapir system was
conceived to satisfy Categories | and 11 weather minima, F.R.L.

A73-32477 The application of the mini-computer to the
computation of the N 1 limit of 2 jet engine {L'application du
mini-calculateur au calcul du N 1 limite d’un réacteur). L.
Camberlein and G. Ferlet {Société o’ Applications Générales d’Elec-
tricité et de Mécanique, Division Aéronautique, Paris, France). In:
Electronics and civil aviation; International Conference, Paris,
France, June 26-30, 1972, Reports. Volume 1.

Paris, Editions Chiron, 1972, p. 576-586. In French.

The evolution of technology has made it possible to develop
small universal digital computers which lend themselves particularty
to decentralized computation systems aboard aircraft, The system of
computation of the N 1 limit of the engines of the A3Q0-B Airbus is
an example of significant utilization. The principles are reviewed and
the apparatus is described, with emphasis on the characteristics of
the UTD minicomputer, which can be used in many other aircraft
equipments, such as inertial navigators, aerodynamic central stations,
automatic pilots, and AIDS, F.R.L.

A73-32478 MNew structure of on-board microcomputers.
using large-scale integrated logic circuits {Nouvelle structare de
micro-calculateurs embarqués utilisant des circuits logiques integrés §
grande é&chelle}. J. Zirphile and J. C. Belmonte {Société Générale de
Constructions  Electriques ot Mécaniques Alstham, Grenoble,
Francel. In: Electronics and civil aviation; International Conference,

Paris, France, June 26-30, 1972, Reports. Volume 1.

Paris, Editions Chiron, 1872, p. 587-596. 11 refs. in
Franch.
AT3-32479 Civil avionics - The last quarter century and

the mext one. P. 4 Klass. In: Electranics and civil aviation;
International Conference, Paris, France, June 26-30, 1972, Reports,
Volume 2. Paris, Editions Chiron, 1972, p.
686-699.

A blueprint for the future drafted 25 years ago by the Radio
Technical Committee for Aeronautics was based on using higher-
frequency radio navigation aids such as VOR and distance measuring
equipment, both of which were largely in the experimental stage.
Primary radar was expected to play a key role in the terminal area,
but the principal ground-based sensor for ATC was projected to be
secondary radar and the airborne transponder. The driving force
behind future predictions is the certainty that the number of civil
aircraft which must be accomodated will increase. There must be
increased use of automation, with extensive use of microelectronics.
Line-of-sight limitations impose operational restraints in certain parts
of the world, and can be eliminated by use of artificial satellites.
Possible procedures are considered in detail. F.R.L.

A73-32480 Digital modufation procedures adapted to
zeronauticel transmission: by satellite (Procédés de modulations
numériques adaptés sux transmissions aéronautiques par satellite). C.
Olier {Télécommunications Radioélectriques et Téléphonigues, Le
Plessis-Robinson, Hauts-de-Seine, France]. In: Electranics and civil



aviation; International Gonference, Paris, France, June 26-30, 1972,
Reports. Volume 2. Paris, Editions Chiron, 1972,
p- 706-722 5 refs, In French.

A73-32481 Technalogies applicabls to the development of
an 'onl.mard L-band transmitter {Technologies applicables 2 Ia
réalisation d'un émetteur de bard en bande Lk J. Maupetit (Société
Anonyime de Télécommunications, Paris, France). In: Electronics
and civit aviation; internaticnal Conference, Paris, France, June
26-30, 1972, Reports. Volume 2. Paris, Editions
Chiron, 1972, p, 723-730. In French.

A73-32482 Automation of the Yugoslav AFTN network
and its future expansion {Automatisation du réseau AFTN Yougo-
slave et son expansion future). B, Marinkovic {Savezna Uprava za
Civilnu Vazdusnu Plavidbu, Belgrade, Yugoslavia). In: Electronics
and civil aviation; International Conference, Paris, France, June
26-3Q, 1972, Reports. Voluma 2. Paris, Editions
Chiran, 1972, p. 731-740, In French.

The actual eonfiguration of the Yugoslav Aeronautical Fixed
Telecommunications Nerwork (AFTN} is based on the principle of
two networks in star form, because of the separation of the country
in two regions for reasons of air traffic safaty. The regions are
Belgrade and Zagreb. The authorities undertook automation to
eliminate the inconveniences of the network and the actual centers
according to experience acquired by the exploitation of different
automatic systems throughout the world, and by study of docu-
mentation of modern equipment. Given the flexibility of the
automatic digital computer-controlled system, it is possible to
envisage an expansion of the system over the short and long terms.

F.R.L.

AT3-32483 Some characteristics of automated systems of
air traffic control {Quelques caractéristiques des systdmes auto-
matisés de controle de la circulation aérienne). R. Bulin (EURQ-
CONTROL, Brussels, Belgium). In: Electronics and civil aviation;
International Conference, Paris, France, June 26-30, 1972, Reports.
Volume 2, Paris, Editions Chiron, 1872, p.
741-752. In French.

Whatever may be the differences in the basic philosaphy or the
technique of development of flying control systems, they all have a
point in common, i.e., systems of information processing in real
time, It was considered useful to separate the common characteristics
of these systems while taking the opportunity, as s function of
acquired experience, notably at Eurocontrol, to provide indications
of certain particular solutions. An attempt is made to examine the
systems of information processing in real time for the control of air
traffic by regrouping their characteristics in three categories: those
which arise because these systems are intended for air traffic control,
because the systems are in real time, and because the systems are
‘overall systems.’ F.R.L.

A73-32484 Application of the visualization of radar in-
formation in  television [Application de 1a visualisation
d'informations radar en télévision). C. Georges (TVT, Meudon,
Hauts-de-Seine, France). In: Electronics and civil aviation; Inter-
national Conference, Paris, France, June 26-30, 1972, Reports.
Volume 2. Paris, Editions Chiron, 1972, p.
753-763. In French.

Among the images presented and put at the disposal of air
traffic controllers, television takes a preponderant part. In effect, the
visualization of images of air traffic control in rooms said to he
daylight illuminated is more and more an operational imperative. The
synthetic visualization, at a high rate of renewal of information of air
traffic control issuing from automated systems of radar information
processing could be secured by a system of television visualization,
thus making it possible to increase the reliability and availability of
the information without profoundly modifying the conditions of
exploitation. F.R.L.
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A73-32485 The London Air Traffic Control Centre radar

data processing system. F. K. Spokes {Civil Aviation Authority,

London, England) and P. Q. Stubbs {Plessey Co., Ltd,, Weybridge,

Surrey, England). In: Electronics and civil aviation; International

Conference, Paris, France, June 26-30, 1972, Reparts. Volume 2.
Paris, Editions Chiron, 1972, p. 764-772.

During the last decade, the U.K, Air Traffic Control Display
System has evolved from the crude form of dark display of primary
radar, to the highly sophisticated system of today where synthetic
displays of primary and secondary data, viewed in a bright
environment, will be operational by the end of this year. This
development has been carried out in a number of phases and the
paper describes how this was implemented. In a project of this
complexity it was necessary to resolve many problems as they arose.
This was achieved by clase co-operation between the Authority and
industry. {Author)

A73-32486 Graphical distribution in colors adapted to
traffic control (La visualisation graphigue en couleurs adaptée au
controle de trafic). G. Melchior {C)T-Alcatel, Paris, France). In:
Electronics and civil aviation; International Conference, Paris,
France, June 26-30, 1972, Reports. Volume 2.

Paris, Editions Chiran, 1972, p. 773-790, in French.

Following a study carried out in the Laboratories of Marcoussis,
Center of Research of the CGE, the Division of Electronic
Applications of CIT-ALCATEL developed a graphic peripheric of
high performance: the VG 1610 system, The characteristic which
makes the device original and of interest is color. Commercial
production and marketing has been achieved. The graphic visualiza-
tion offers this improvement without any opposing disadvantages
concerning the other performances. F.AR.L.

AT332487 Operational utilization of an aeronautical

satellite system for air traffic control over the North Atlantic. M.

O'Hagan and G, H. Stephens (Plessey Co., Ltd., Weybridge, Surrey,

England). In: Electronics and civil aviation; Internaticnal Con-

ference, Paris, France, June 26-30, 1972, Reports. Volume 2.
Paris, Editions Chiron, 1972, p. 731-799.

A73-32488 Procedures and ground methods assaciated
with the exploitation of a system of aeronautical sateilites (Procé-
dures et moyens au sol associés & I'exploitation d'un systime de
satellites zeronautiques). J. de Barbeyrac and P. G, Cauman (Société
d'Etudes des Systémes d"Automation, Paris, France). In: Electronics
and civil aviation; International Conference, Paris, France, June
26-30, 1972, Reports, Volume 2, Paris, Editions
Chiron, 1872, p. 800-811, In French,

Attention is first given to an exposition of the actual state and
the developments foreseen in the air traffic situation above the North
Atlantic, under the double aspect of the channeling of communica-
tions between the aircraft and the ground, and the control of traffic.
There follows a presentation of the principles of procedures of
control and the channeling of communications which could be
established thanks to a system of geostationary satellites. Some
factors concerning certain ground elements of this system are
discussed. F.R.L.

A73-32489 Guidance of aircraft according to techniques
of trajectory plotting with a clock (Guidage des avions d’aprés les
techniques de la trajectographie 3 I'horloge). J. Bessan and J. Boillot
{ONERA, Chatillon-sous-Bagneux, Hauts-de-Seine, France). In: Elec-
tronics and civil aviation; International Conference, Paris, France,

June 26-30, 1972, Reports. Volume 2. Paris,
Editions Chiron, 1972, p. 812-827. 8 refs. [n French,
A73-32490 Precision DME equipment. D. Graziani

{Fabbrica Apparecchiature per Comunicazioni Elettriche $tandard

S.p.A., Mitan, Italy). In: Electronics and civil aviation: tnternational

Corference, Paris, France, June 26-30, 19372, Reports. Volume 2,
Paris, Editions Chiron, 1972, p. 828-838.



A73-3240

Civil and mik1ary authorities considered it necessary to adopt
precision DME as a complementary aid to the new microwave
landing system. The accuracy was 0 be better than 8 m, and since
such accuracy is not possible with the ICAQ DME, new techniques
had to be developed solving both the problems of accuracy and
security on the L band. A frequency hopping principle is described in
which it is proposed to stay on each hopped channet for 3 msec
{dwelling time), employing 0.1 msee for hopping from one channel
to the other {setthng time). F.R.L.

A73-32491 Area navigation operational overview. R. J.
Hallabeck {Eastern Air Lines, Inc., Flushing, N.Y.). In: Electronics
and civil aviation; International Canference, Paris, France, June
26-30, 1972, Repons. Volume 2. Paris, Editions
Chiran, 1972, p. B39-845.

An STOL demonstration was conducted by Eastern Air Lines in
1968 in conjunction with McDonnell-Douglas, Breguet, Decca, the
FAA and other supplementary avionics equipment manufacturers to
investigate the feasibility of area navigation. In 1his demonstration on
the Northeast Carridor (Boston to Washington) area navigation
concepts were guthenticated. There is an indication of a significant
saving of time on all segments. Air traffic controller acceptance
provided the major difficulty. F.R.L.

A73-32492 Limitations in the use of all-electric systems
for vitat application in civil aircraft. C. Britnell {Ciyil Aviation
Authaority, London, England). |m: Electronics and civil aviation;
Internationat Conference, Paris, France, June 26-30, 1972, Reports.
Volume 2. Paris, Editions Chiron, 1972, p.
846-854.

Electranic systems employed for vital applications in civil
aireraft invariably have to contain a number of independent channels
to ensure that the probability of loss of the whaole system during a
single flight is adequately remote. The great advantage of using this
technique is only achieved if single faults which can affect all
channels or otherwise cause total system failure can be eliminated.
The difficulty of proving beyond doubt that such faults do not exist
is seen ta be hindering the application of electronic systems o civil
aircraft and in some instances is resulting in non-electric subsystems
being retained for use should the primary electronic system fail.

[Author}

A73-32493 Study of the integrity of an equipment -
Application to radic altimeters for category 111 landing {Recherche
d'intégrité d'un équipement Application aux radicaltimétres
d'‘atterrissage catégorie 111}, R. Gallpis and J. P. Landrot [Télé-
communications Radioélectriques et Téléphoniques, Le Plessis-
Robinson, Hauts-de-Seine, France}. In: Electrenics and civil aviation;
International Conference, Paris, France, June 26-30, 1972, Reports,
Volume 2. Paris, Editions Chiran, 1972, p.
855-8640. In French,

AT3-32494 System of recording based on partial on-hoard
processing (Systéma d’enregistrement fondé sur un traitement partiel
a bord)l. C. Gouillen (Union de Transports Aériens, Le Bourget,
Seine-31-Denis, France]l, In: Electronics and civil aviation; Inter-
national Conference, Paris, France, June 26-30, 1972, Reports.
Valume 2. Paris, Editions Chiron, 1972, p.
861-876. In French.

When KLM, 5AS5, Swissair, and UTA (KSSU} decided to
standardize their future fleet of large aircraft, one of the objectives
was to equip these aircraft with an elaborate system of recording
which could be used both as a management toal and for technical
and operational studies, The regions in which the companies expect
to profit are flight safety, flight analysis, development of an
automatic landing systern, and surveillance of systems and aircraft
performances, e.g., engines and fuel consumption. The system of
acquisition and recording of data {Aircraft Integrated Data System)
which K335\ installed on its Boeing 747 and McDonnell Douglas
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DC-10 aircraft is in fact a very elabarate system which ensures the
surveillance and the recording of about 400 parameters during all the
flight phases. The system comprises an on-board digital computer
which computes overlimits, analyses arndl pretiminary diagnases,
visualization of information, and makes possible selective recording
of essential infarmation. F.R.L.

A73-32496 Analysis of the reliability of airborne material
in an airline company - Objectives and methods {L’analyse de la
fiabilité du matériel volant dans une compagnie aérienne - Qbjectifs
et méthodes). J. L. Lesage {Secrétariat Général & 1'Aviation Civile,
Paris, France). Im: Electronics and civil aviation; International
Conference, Paris, France, June 26-30, 1972, Reports. Volume 2.

Paris, Editions Chiron, 1972, p. 877-890. In
French,

All major airlines carry out a permanent follow-up of the
reliability of their airborne materiat, Qverall, the mathods utilized at
Air France are not unique, and can be found in other European and
American countries. This is due to the very good relations which
exist between the technical services of different companies, which
favor the exchange of information or new methods. Reliability is
defined as a method of maintaining safety at an acceptable level, and
a method of reducing costs. In the course of the last ten years the
batance sheet of reliability studies at Air France has been largely
positive, F.R.L.

AT73-32496 AlDS and operationat flight control (A.1.D.S.
at controle opérationnel des vols). M. Rohou {Air France, Direction
du Matériel, Orly, Val-de-Marne, Francel. In: Electronics and civil
aviation; International Conference, Paris, France, June 26-30, 1972,
Reports. Volume 2. Paris, Editions Chiron, 1972,
p. 891-894, 1n French.

Discussion of the merits of aircraft integrated data systems
(AIDS) for use on commercial passenger aircraft. Assessed as a means
for verifying the soundness of each aircraft system'’s utitization, for
studying incidents affecting flight safety and contral, and far
gathering data for flight statistics, AIDS is shown to be a valuable
tool for optimizing the operation of commercial aircraft. MV.E.

AT3-32497 Microwave hotography application to landing
without visibility (Application de "holographie hertzienne & I"attér-
vissage sans visibilitd). 5. Lefeuvre (Ecole Nationale Supérieure
d’Electronique, d’Electrotechnique, d'Informatique et d’Hydrau-
lique, Toulouse, France) and J. Pavaux {Ecole MNatignale de |'Avia-
tion Civile, Toulouse, France}. In: Electronics and civil aviation;
International Conference, Paris, France, June 26-30, 1972, Reports.
Volume 2. Paris, Editions Chiron, 1972, p.
206915 In French.

The applicability of microwave halography to all-weather
landings is discussed. Following a review of holography fundamentals
and the microwave usability limits compatible with sharp-image
holography, various implementation alternatives capable to ensure
all-weather landing safety are presented. M.V.E.

A73-32498 ILS localizer antenna for difficult lacations. O.
P. Hakonsen {Trondheim, Universitetet; Norwegian Institute of
Technology, Trondheim, Norway). In: Electronics and civil aviation;
International Conference, Paris, France, June 26-30, 1972, Reports.
Valume 2. Paris, Editions Chiron, 1972, p.
916-927.

The localizer antenna system s usuatly positioned at the far end
of the runway, as seen from an approaching aircraft. 1t radiates two
signals of identical frequency, the CSB and the SBO signals. The
localizer antenna may be a lingar array, orthogonal and symmetric
with respect to the runway center line. Steps taken to obtain an
improved localizer antenna system are discussed, giving attention to
the selection of log-periodic dipole antennas. G.R,



A73-32499 Need and requirements for the ILM. R. Schil-
ling (Swissair AG, Zurich Airport, Switzerland). In: Electronics and
civil aviatian; International Conference, Paris, France, June 26-30,
1972, Reparts. Volume 2. Paris, Editions Chiran,
1972, p. 928-934.

It is concluded on the basis of weather statistics that problems
presented by the occurrence of fog will be essentially solved if
operations in the case of RVR's of about 150 m are possible. It is
very desirable that short and long haul fleets should have such
operational capabilities. A number of fundamental methods for
obtaining these capabilities are discussed, taking inta account
fail-operational autoland, approaches for fog dissipation, and fail-
passive qutoland plus visibility augmentation. G.R.

A73-32600 PB-75 flight guidance system. D. L. Beckman
{Bendix Corp., Avionics Div., Teterboro, N.J.). In: Electronies and
civil aviation; International Conference, Paris, France, June 26-30,
1972, Reports. Volume 2. Paris, Editions Chiren,
1972, p. 935947

The flight guidance system examined is considered primarily for
medium to large jet transporis where basic Cat |IIA operation is
required. The required devices can be installed into existing air
frames without primary control system modification. A system
description is presented, giving attention to system operating modes,
ILS control laws, redundancy and monitoring, torgue slaving, and
the built-in test capability. G.R.

AT3I-32501 FGS-70 flight guidance system. A, T. Kirch-
hein {Bendix Corp., Avionics Div., Fort Lauderdale, Fla.}, In:
Electronits and civil aviation; international Conference, Paris,
France, June 26-30, 1972, Reports. Valume 2,

Paris, Editions Chiron, 1972, p. 948-064.

The new flighi guidance system was designed primarily for
general. aviation, commercial and military transports, with specific
attention to interchangeability, growth, maintainability, and integra-
tion between the autopilot and flight director. A system description
is presented, giving attention to functional capabilities, the aug
mentation control laws, gquestions of the autopilot/flight director
integration, the attitude director indicator, built-in test equipment,
and prablems of line maintenance. G.R.

A73-32502 The testing and evaluation of an experimental
Doppler landing guidance system. F. G. Overbury, P. K. 8lair
(Standard Telecommunication Laboratories, Ltd., Harlow, Essex,
England), and J. M. Jones (Royal Aircraft Establishment, Farn-
borough, Hants., England). In: Electronics and civil aviation;
Intarnational Conference, Paris, France, June 26-30, 1972, Reports,

Volume 2. Paris, Editions Chiron, 1972, p.
965-975.
AT73-32503 The multipath chatlenge for the microwave

landing system. L. L. Sanders [ITT Gilfillan, 1ne., Van Nuys, Calif.).
In: Electromics and civil aviation; knternational Conference, Paris,
France, June 26-30, 1972, Reports. Volume 2.

Paris, Editions Chiron, 1972, p. 976-986. .

One of the important objectives of a new microwave landing
system {MLS) is a substantial improvement in freedom from siting
effects compared to the current UHF/VHF LS, This should provide
improved accuracies at currently instrumented airports and make it
practical to install the microwave equipment at airports where it is
not feasible te install the UHF/VHF ILS, In this paper, the various
forms of multipath reflection effects are categorized so that an
engineering evaluation can be made of the suecess in achieving this
goal. A typical model is given for each situation, together with
estimates of the characteristics of the reflected signals. The major
problems for the elevation guidance element include highly reflective
ground and rising terrain in the approach zone. Multipath problems
for the azimuth guidance element include reflections from large
hangars and aircraft. There are also unique problems from moving
aircraft, {Author}
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A73-32504 M.AD.G.E. - Microwave Aircraft Digital
Guidance Equipment: Description of the system (M.A.D.G.E. -
Microwave Aircraft Digital Guidance Equipment: Description du
systéme). C. Viret (Société d'Optique, de Mécanique, d'Electricité et
de Radic, Argenteuil, Val-d'Qise, France). In: Electronics and civil
aviation; International Conference, Paris, France, June 26-30, 1972,
Reports, Volume 2, Paris, Editions Chiron, 1972,
p. B87-1002. In French.

A73-32505 The MADGE system - Operational results and
stretch potential. M. Derwent (MEL Equipment Ca., Ltd., Crawley,
Sussex, England). In: Electronics and civil aviation; International
Conference, Paris, France, June 26-30, 1972, Reports. Volume 2.
Paris, Editions Chiron, 1872, p. 1003-1012.

Two years of test flying enables an accurate evaluation of the
MADGE system to be given. The results obtained are discussed, also
the influence of parasitic reflections (muttipath signals). The tests
were principally carried out by the Royal Aircraft Establishment,
also by NATOQ during an evaluation of four different systems at Saint
Raphaet {Frejus). The MADGE system has the possibility of being
extended to provide the following: {1} landing aid for civil aviation,
{2} area navigation, and (3) automatic data transmission in conjunc-
tion with a ground system or a satellite. {Author]

A73-32506 Electronic displays of flight information, J. H.
Sones (Smiths Industries, Ltd., Cheltenham, Glos., England), In:
Electronics and civil aviation; {International Conference, Paris,
France, June 26-30, 1972, Reports. Volume 2.

Paris, Editions Chiron, 1972, p. 1013-1022.

Electronic displays are very useful because they provide the
precise data required only at the time when the data are needed.
Besides, the data are presented in a manner in which they can be
easily assimilated. The employment of the cathode ray tube makes it
possible to display a wide variety of parameters at once in a fairly
small space. The characteristics of the electronic head-up display are
discussed together with the symbols used for providing the informa-
tion, the function of a typital head-down display, advances in
colored displays, and questions of device installation. G.R.

A73-32507 Flight-control head-up display {Dispositif de
pilotage téte haute}. M. Martin (Thomson-CSF, Issy-tes-Moulineaux,
Hauts-de-Seine, France). In: Electronics and civil aviation; Inter-
national Conference, Paris, France, June 26-30, 1972, Reports,
Volume 2. Paris, Editions Chiron, 1972, p.
1023-1032. In French,

Discussion of the assessed advantages of a flight-contral head-up
display providing information on the velocity vector, angle of attack,
potential slope, and real or synthetic ground reference data. Two
types of equipment are discussed: a simple one for flight by visual
observation in good visibility, and a complex one for instrument-
based flight. M.V.E.

A73-32508 Experimental tasting of flight-control head-up
displays (Expérimentation de dispositifs de pilotage téte haute}. M.
Berjat {Compagnie Nationale Air France, Orly, Val-de-Marne,_
France}, In: Electronics and civil aviation; International Conference,
Paris, France, June 26-30, 1972, Reports. Volume 2,
Paris, Editions Chiron, 1972, p, 1033-1046. In French.
Discussion of the results of a series of flight tests performed
since 1965 wupon five flightcontrol head-up display systems
developed in France. The test purposes, system design, equipment
installation particulars, and obtained results pertaining to each test
series are reviewed, along with the merits of each system tested.
Some targets for future research are pointed out, M.V.E.

A73-32509 Experimental approach for utilization of
cathode ray tube piloting instruments (Approche expérimantale de
Futilisation des instruments e pilotage & tube A rayons cathodiques).
R. Matichard (Société Industrielle des Nouvelles Technigues Radio-
électrigues et de I’Electronique Francaise, Asniéres, Hauts-de-Seine,



A73-32510

France). In: Electronics and civil aviation; international Canference,

Paris, France, .June 26-30, 1972, Reports. Volume 2.
Paris, Editions Chiron, 1972, p. 1047-1085, In French.
A73-32510 Instrument-panel electronic display system

(Dispositif Slectronique de visualisation sur planche de bord). M.
Coussediere (Thomson-CSF, Malakoff, Hauts-de-Seing, France). In:
Electronics and civil aviation; International Conference, Paris,
France, June 26-30, 1972, Reports. Volume 2.

Paris, Editions Chiron, 1972, p. 1056-1065. In French.

The electronic display design desiderata generated by present
and future aireraft performance trends are discussed, along with
presently mastered or developing techniques and technologies that
hold promise to fulfill these desiderata. Current instrument panel
design philosophy is reviewed and illustrated by specific’ design
accomplishments, M.V.E.

A73-32511 Training simulator for eivil aviation schools
(Simulateur d'entrainement pour les écoles d’aviation civile}. G.
Burny {Ateliers de Constructions Electriques de Charleroi, Charleroi,
Belgium). In: Electronics and civil aviation; International Con-
ference, Paris, France, June 26-30, 1972, Reports. Volume 2.

Paris, Editions Chiron, 1972, p. .1066-1075. In
French.

Review of the considerations that led to the adoption of
selected design problem solutions in the development of a general-
purpose  training simulator for civil-aviation student pilots. In
particular, the principal design and operational characteristics of the
SIACEC 301 simulator are described, M.V.E.

A73-32647) # STOL and ATC. G. A. Gilbertt CATCA
Journal, vol. 5, Spring 1973, p. 4-8.

Short haul STOL setvice can satisfy both matropolitan and rural
transportation requirements. Typical stage lengths are under 500
miles and vary in duration from 15 minutes to perhaps two hours.
Air transportation modes considered include the intercity mode, the
intraurban maode, the regional jetport mode, the intrastate mode, the
recreational mode, and the natural resources mode in which men and
supplies are transported to remote aress. STOL landing/takeoff
facilities are discussed together with questions of reliability and
delays, STOL approach/depariure profiles, STOL impact on ATC,
navigation and surveiflance, ATC system support, and prototype
STOL operations. G.R.

A73-32551 . Role of the Juridical Committee of the Inter-
national Civil Aviation Organization in the elaboration of air law
{Role du Comité juridique de I'Organisation de I'aviation civile
internationale dans Iélaboration du droit aérien). G. Guillaume.
Secrdtariat Géndral d I"Aviation Civile, Revue, May 15, 1973, p.
13-19. In French.

A73-32552 The capacity concept (Le concept de ca-
pacitd), G. Nepveu de Villemarceau and J.-M, de Raffin-Dourny.
Secrétariat Géndral 3 "Aviation Civile, Revue, May 15, 1973, p-
30-33. In French,

An attempt is made to clarify the concept of hourly airport
capacity or, more generally, of an air traffic control system,
Following a treatment of the hourly landing and takeoff capacity
concept in terms of hourly demand as a function of mean waiting
time, a statistical definition is offered that is independent of the
mean wait time parameter, M.V.E.

AT73-32553 All-weather landing - An economic analysis
{L"atterrissage tout temps - Analyse économique}. M, Fourneyron.
Secrétarist Génédral 4 I'Aviation Civile, Revue, May 15, 1973, p.
34-40. In French.

Discussion of the technology and economics of all-weather
landing, and review of its overall merits, Following a brief survey of
the ground and airborne equipment involved, the results of recently
performed analytical studies of benefits and costs are summarized,

M.V.E.
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A73-32554 History, evolution, and role of the Civil
Aviation Secretariat General {Histoire, évolution et réle du Secré-
tariat général 3 V'Aviation civile). C. Collet. Secrétariat Général 4
I‘Aviatian Civile, Revue, May 15, 1973, p. 41-52. In French.

Review of the genesis, evolution, and current status of the office
of Secretary General for Civil Aviation since its inception in 1920.
Special attention is given to the present organization of the
administrative, technical, and advisory services and to the data
processing systems and management struciure, M.V.E.

A73-32555 Freight - The maost elusive air transportation
attivity (Le fret - Activité la plus insaisissable du transport aérien}. J,
Audoin. Secrétariat Général 4 F'Aviation Civile, Rewwe, May 15,
1973, p. 59-67. In French.

Some of the factors involved in the air cargo transpartation
growth since 1945 are discussed. This growth is shown to have
evolved far less regularly than the concurrent one of air passengers,
Growth predictions of cargo transportation by air are presented for
the next ten years. M.V.E.

AT3-32556 Maintenance of public transportation aircraft -
Evolution of method:s {L'entretien des avions de transport public -
Evolution des méthodes). M. Gouet. Secrétariat Général 3 I'Aviation
Civile, Revue, May 15, 1973, p. 72-78. In French.

Brief review of conventional approaches to aircraft maintenance,
and discussion of present and future trends. Traditional visual and
mechanical materiel inspection techniques and the practice of
applying cofrective action only after findings indicating its need have
been obtained are shown to give way to materiel condition
monitoring techniques made possible by maintenance-biased design
and by various other procedures including ultrasonic, X- and
gamma-ray inspection, and lubricating and hydrautic fluid analyses,
that make costly inspection dismountings unnecessary. 1t is felt that
at some time in the future the expendable equipment concept may
do away altogether with the need for maintenance, M.V.E.

A73-32657 Civil aeronautics research (La recherche aéro-
nautique civile). R, Chanut. Secrétariat Géndral 3 I"Aviation Civile,
Revue, May 15, 1973, p. 79-85, In French.

The changing circumstances of civil aviation research and
progress are examined and discussed. In the past, progress was
spurted by “the fierce competition among carriers which would
usually lead aone of them to order new equipment while it was still in
the design stage only to be soon followed by all the other carriers.
Merciless competition among aircraft manufacturers also stimulated
research and progress. Since the start of the present decade, the
economic crisis in air transportation due largely to the new
competition of nonregular carriers and the Boeing 747 introduction
have changed the old patterns. Economic survival is the most urgent
concern of carriers and improving air transportation economics is the
most pressing task of civil aviation research. A concerted European
effort is recommended. M.V.E.

A73-32558 The D.N.A. program of action {Le programme
d'action de la D.N.A.}L. J.-M. Giraud (Direction de la Navigation
Aérienne, Paris, France). Secrétsriat Général & I"Aviation Civile,
Revue, May 15, 1973, p. 88-98. In French.

Review of some of the problems faced by the French air traffic
control authority, D.N.A, {abbreviation for Direction de la Naviga:
tion Aérienne). France's position at the crossing of air lanes
connecting northern and southern Europe by the intercontinental
East-West air lanes is shown to generate a number of chaltenging
en-route and terminal airport area problems. Various approaches to
the solution of these probtems are explored and discussed.  M.V.E.

A73-32559 Evolution of radio navigation (L'évolution de
Ia radionavigation). B. Palayret {Direction de la Navigation Aérienne,
Service Technique, Paris, France). Secrétariat Général & I'Aviation



Civife, Revue, May 15, 1973, p.99-106. In French.

Review of recent French developments in the field of radio
navigation and landing-aid equipment, New Thomson-CSF 1LS-371,
VOR-TAH-511, and DME-TAH-720 major airport and airline equip-
ment put on the market in 1971, 1972, and 1973, respectively, is
discussed, along with simplified [L.3-372 and BB-VOR, as well as
SYDAC equipment for smaller airports. M.V.E.

A73-32560 The nuisance abatement effort (La lutte
contre les nuisances). J.-P. Roche (Direction de la Navigation
Aérianne, Service Technique, Paris, France). Secrétariet Général
f"Aviation Civile, Revue, May 16, 1873, p. 106-112. In French.
Discussion of some of the technological and social aspects of
aircraft noise and noise abatament problems. Following a review of
the origin of the airport noise problem, the latter's neutralization
through noise-reducing aircraft design, remaval of populations from
the vicinity of airports, and noise-minimizing patterns of airport
operation is considered. M.V E.

A73-32561 Technical studies and research on airport
infrastructure {Les études et recherches techniques sur Finfrastruc-
ture aéroportuaire}. P. Marty. Secrétariat Général 4 I'Aviation Civile,
Revue, May 15, 1973, p. 133-140. in French.

Review of recent studies on airport runway design, construction,
and testing procedures. Special attention is given to airport studies
concerning the toad carrying capacity, antiskid characteristics, and
draining properties of runways. Runway surface regularity control
and optimal leveling procedures are discussed, aleng with various
arresting devices and runway stress gauging technigues. M.V.E.

AT3-32562 Meteorological satellites in the service of aero-
nautics {Les satellites météoralogiques au service de I'aéronautique).
A. Villevieille (Météorologie Mationale, Bureau de Météorologie
Spatiale, France). Secrétariat Général 4 I'Aviation Civife, Revue, May
15, 1973, p. 160-168. In French.

Space-based meteorology is expected to supply at the end of the
present decade the essential part of meteorological observations. Itis
shown that, when this happens, agronautics should be one of the
major heneficiaries of this development in terms of both aviation
safety and economy. M.V.E.

A73-32563 Development of meteorological instrumenta-
tion for airports (Développement de [linstrumentation météo-
rologique sur les adrodromes). C. Fichaux and A, Bettan (Météo-
rologie Nationale, Centre Technigue et du Matériel, Trappes,
France). Secrétariat Général a !'Aviation Civile, Revue, May 15,
1973, p. 175-179. In French.

Description of some of the metecrological equipment that is to
be used at the Roissy-en-France International Airport which is to be
put in service in March 1974, In particular, the TNA 1500 telemeter
for measuring the cloud base height and the LYNX transmission
meter for measuring the runway visibility range are discussed, M,V E,

A73-32581 # The fiow around wings of arbitrary planform
in the case of supersonic flow - A computational method (Die
Umstromung von Fligeln beliebigar Grundrisse bei Oberschall - Ein
Berechnungverfahren). W. Schmidt, Aachen, Rheinisch-Westfalische
Technische Hochschule, Fakultit fir Maschinenwesen, Dr.-Ilng.
Dissertation, 1972. 104 p. 22 refs, In German.

Presently known approaches for determining wing design
parameters in the case of supersonic aircraft are reviewed, giving
attention 1o the lift problem, the displacement problem, questions of
coordinate transformation, Hancock's method, the Evvard procedure
extendsd by Friedel, the partial plane method of Diesinger, and the
approach proposed by Fenain. Certain disadvantages in these
approaches are to be overcome by a mew method based on linear
potential theory. Theoretical relations are derived for steady flows.
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An extension of the approach to cover unsteady flows, however, is
possible, The parameter values obtained with the new method in the
case of lift and displacement studies are very accurate, An example
shows the suitability of the computer program incorporating the new
approach for the wing design in the case of a given pressure
distribution. G.R.

AT3-32653 Survival and Flight Equipment Assaciation,
Annual Sympasium, 10th, Phoenix, Ariz., October 2-5 1872,
Proceedings. North Hollywood, Calif., Western Periodicals Co.;
Canoga Park, Calif., Scrvival and Flight Equipment Association,
1972. 117 p. $17.50.

The survival and rescue of endangered aircraft crew members
and passengers are treated in papers dealing with protective equip-
ment, ejection systems, survival procedures, and search and rescue
operations. Attention is given to survival eguipment problems
discovered in actual sea escape and evasion episodes in Southeast
Asia, measures for head restraint during acceleration, multiple-
occupant flotation devices, behavioral stress response to passenger
briefings and emergency warning systems on commercial airlines,
engineering solutions to air piracy, injuries induced by high-speed
ejection, evaluation of jet fuels from the viewpoint of enhancing
aireraft combat survivability, evaluation of fabrics for thermal
protective clothing, and safety in a manned space laboratory,

Individual items are announced in this issue, T.M,
A73-32654 Restraint of the head during acceleration. E.
Hendler and M. Schulman {U.S. Naval Material Command, Naval Air
Development Center, Warminster, Pa.}. tn: Survival and Flight
Equipment Assaciation, Annual Symposium, 10th, Phoenix, Ariz.,
October 2-5, 1972, Proceedings. North
Holtywood, Calif., Western Periodicals Co.; Canoga Park, Calif.,
Survival and Flight Equipment Association, 1972, p, 26-20.

The heads of volunteer subjects, who were exposed to vertical
and horizontal inertial loads, were restrained by using an inflated air
bag placed under the chin. The present report describes the
technique used in applying impulsive locads to the body and in
measuring the resultant displacements of the head. Although bag
development is continuing, results obtained so far have indicated that
this kind of device may prove effective in reducing nonimpact types
of head injury and in maintaining optimum pre-gjection posture in
ejection seats without face curtains. Some of the probiems yet to be
solved are discussed. [Author)

A73.32660 Certification program for the DC-10 slide/raft.
W, H. Shook (Douglas Aircraft Co., Long Beach, Calif.}. In: Sarvival
and Flight Equipment Association, Annual Symposium, 10th,
Phoenix, Ariz., Qctober 2-5, 1972, Proceedings.

North Hollywood, Calif.,, Western Periodicals Co.; Canaga Park,
Calif., Survival and Flight Equipment Association, 1972, p, 43-45.

In early November of last year, National Airlines took delivery
of the first aircraft in the United States which was certified for use
with evacuation slide/rafts as part of the standard equipment. The
certification process for the slide/raft was unique in that no FAA
Technical Standard Crder was available to judge the acceptability of
the slide/raft concept. In order to prove the concept, Douglas and
Pacific Inflatables (PICO) presented a test plan to the FAA in early
August for evaluation and approval. This test plan included nine
major items which were considered critical by Douglas and PICQ.
These items were: {1} interface with the airframe, (2} reliability of
the slide/raft, {3) pressure retenticn, (4) tighting of the slide/raft, {5}
pool tests to prove capacity rating, [B) sea trials to prove seaworth-
iness, (7) personnel evacuation rate of the slide/raft, {8} on aircraft
testing, and (9} compliance and/or compatibility with applicable
reguiations. {Authaor}

A73-32660 Behavioral stress response related to passenger
brisfings and amergency warning systems on commercial airlines, M.
A. Becker {USAF, Aeromedical Evacuation Squadron, Van Nuys Air



A73-32661

National Guard Base; California State University, Los Angeles,
Calif.}). in: Survival and Flight Equipment Asscciation, Annual
Symposium, 10th, Phoenix, Ariz.,, October 2-6, 1972, Proceedings.

North Hollywood, Calif.,, Wastern Periodicals
Co.; Canoga Park, Calif., Survival and Flight Equipment Association,
1972, p. 46-50. 11 refs,

A survey of U.S, air carrier accidents between July 1954 and
June 1964 which involved land planes terminating their flights in
water revealed that of the 1266 passengers and crew members on
board these 23 aircraft, 720 ({56.9%) died. Many deaths were
attributable to ‘behavicral inaction.” Various incidents confirming
this viewpaint are described. Airline safety procedures are normally
based on a set of assumptions which have not been tested and may
be unwarranted. Recommendations are made for changes which
could increase the survivability for passengers following aircraft
accidents. These recommendations involve briefings, practice, special-
ized passenger training, simplicity in directions, standardization, and
load planning. F.R.L.

AT3-32661 A new approach to aircraft exterior lighting. J.
K. Croslay {U.5. Army, Aeromedical Research Laboratory, Fort
Rucker, Ala). In: Survival and Flight Equipment Assaciation,
Annual Symposium, 10th, Phoenix, Ariz., October 2.5, 1972,
Proceedings. North Hollywood, Calif., Western
Periodicals Co.; Canoga Park, Calif., Survival and Flight Equipment
Association, 1972, p. 51-53.

Results of in-flight research to determing the most effective
means of increasing aircraft visibility in the daytime through the
judicious use of exterior-applied paints and tapes. Concurrently,
in-flight studies have also been performed to evaluate the use of high
intensity lighting as another method of enhancing daytime aircraft
conspicuity. Thease studies have shown that xenon gas-filled discharge
tubes are capable of being effective visual stimulators and have led to
the design and fabrication of a day/night lighting system for U.§.
Army aircraft application, A system of this type is deemed
appropriate for installation on civilian as well as other military
aircraft, and would significantly aid in the reduction of midair
collisions. {Author}

A73-32662 An engineering solution to air piracy. A. P.
Kelley {Talley Industries, Inc., Mesa, Ariz.). In: Survival and Flight
Equipment Association, Annual Symposium, 10th, Phoenix, Ariz.,
QOctober 2.5, 1972, Proceedings. North
Hollywood, Calif., Western Periodicals Co.; Canoga Park, Calif.,
Survival and Flight Equipment Association, 1972, p.- b4-57. 6 refs.
Air piracy continues to threaten worldwide civil aviation in spite
of the introduction of a number of security measures designed to
discourage the would-be hijacker. Thess measures emphasize screen-
ing passengers and luggage. This paper approaches the problem from
a neglected viewpoint - the redesign and modification of aircraft
systerns to sever the air pirate’s access and communication links to
the flight crew, thus removing his means of in-flight coercion.
Alterations to existing aircraft are suggested which promise an arder
of magnitude of cost effectiveness over current surveillance measures.
{Author)

AT3-32663 The secret of time comprassion of training
while improving safety. A, G. Heimerdinger and J. M., McCabe
{Douglas Aircraft Co., Long Beach, Calif.). In: Survival and Flight
Equipment Association, Annual Symposium, 10th, Phoenix, Ariz.,
October 26, 1972, Proceedings. North
Hollywood, Calif.,, Western Periodicals Co.; Canoga Park, Calif,,
Survival and Flight Equipment Association, 1972, p. 58-62.

The prime objective of the Douglas Aircraft Company training
program is to prepare pilots and flight engineers for sate and efficient
on-the-line operations for all possible conditions, A need was felt by
both the Company and the airlines to modernize the training
concepts. This need was then identified as a subgoal to the prime
objective, to program a predetermined level of proficiency for
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aircrew members which was higher than previous standards, yet
lessen the time spent in achieving this high proficiency level. With the
introduction of the DC-10, we teamed up with the airlines to pool
the talent and develop a scientific technique, how identified as the
Instructional System Approach, The working committee quickly
agreed that the primary focus in the future should not be on the
airplane itself, but rather on the knowledge and skill required by the
crew to operate the machine. The training program was customized
to the airplane, the airline, and crew performance requirements,
through analyses and development of specific behavioral abjectives
{SBOs). These SBOs defined and continuously evaluated the
program, which has resulted in compressed, but more effective crew
training. ’ (Author}

A73-32664 tnjuries induced by high speed ejection - An
analysis of USAF noncombat operational experience. D. 1.
Buschman and 5. E. Rittgers (USAF, Aerospace Medical Research
Labaratory, Wright-Patterson AFB, Ohig). In: Survival and Flight
Equipment Association, Annual Symposium, 10th, Phoenix, Ariz.,
October 2.5, 1972, Proceedings. North
Hollywood, Calif., Western Periodicals Co.; Canoga Park, Calif,,
Survival and Flight Equipment Association, 1972, p. 63-66.

Survey of experience in the emergency use of ejection seat
devices in the U.S. Air Force to determine the scope and severity of
flait type injuries. The escapes studied constitute a complete list of
ejections from aircraft flown in noncombat missions during the
period from Jan. 1, 1957, o Dec. 31, 1970. Over 2500 ejection
escape records were analyzed to identify all cases in which a flail
type injury might have occurred. Then a further examination was
made of these incidents based on detailed information from the
official accident reports, aircrew statements, and the medical
investigator's findings. Portions of the original data pertinent to this
irwestigation were extracted and then combined with additional
pieces of information produced by report examination. From this
revised set of approximately 900 ejection escapes, it was then
possible to zero in on specific injuries, their bodily location, relative
incidence, and probhable causative factors, Results to date have shown
a significant occurrence of the windblast/flail type injury with a
rapid rise in the number of cases as indicated airspeed increases.

{Authar}

AT3-32666 Single peoint emergency equipment divestment
JSPEED/ system. R. H. Frost {Frost Enginecring Development Corp.,
Englewood, Colo.), G. D. Klotz {Teledyne McCormick Selph,
Hollister, Calif.}, and F. B. Pollard {Aircraft and Missile Cansultants,
Manhattan Beach, Calif.). In: Survival and Flight Equipment Associa-
tion, Annual Symposium, 10th, Phoenix, Ariz., October 2-5, 1872,
Proceedings. Morth Hollywood, Calif., Western
Periodicals Co.; Canoga Park, Calif., Survival and Flight Equipment
Association, 1972, p. 70-73.

A new single point emergency equipment divestment (SPEED}
system has now been developed, successfully demonstrated, and fiekd
tested under static loads up to 800 psi with instaptaneous (4 msec)
release of canopy strap assemblies, lap belts, leg restraints, and
parachute harness. The new system frees the wearer from the
cumbersome and time-consurning task of manually releasing those
critical devices necessary to his escape. SPEED consists of a
modification of existing parachute and restraint hardware by
combining them with an extremely mild-effects pyrotechnic actua-
tion system incorporating HIVELITE (high velocity ignition propaga-
tion cord). SPEED is actuated by an aircrew member by simply
operating a single initiation device mounted in a manifold in the belt
area of the crewman’s uniform or flight gear. Upon initiation, the
various restraint fasteners are immediately unlatched - allowing
harnesses to fall free of his body. A special feature of SPEED is that
if the system is inadvertently initiated, immediate total reconnection
can be accomplished very quickly in flight. {Autharl

}\73-32667 Performance improvement of the F/RF-101
ajection seat system. G. Miseyko {Stencel Aero Engineering Corp.,
Asheville, N.C.). In: Survival and Flight Equipment Association,



Annual Symposium, 10th, Phoenix, Atriz.,, October 2.5, 1972,
Praceedings. North Hollywoeod, Calif., Western
Perindicals Co,; Canoga Park, Calif., Survival and Flight Equipment
Association, 1972, p. 74-77.

The present upgrade kit developed by the Stence! Aerc
Engineering Carporation for the F/RF-101 ejection seat is described.
The various components of the kit, the rationale for their selection,
and their function and description are discussed. The components
included are those necessary for propulsion, trajectory control, seat
divergence, and rapid parachute opening. The most complex physical
change in the upgrade kit is the replacement of the catapult with a
rocket/catapult. The addition of the upgrade kit provides propulsion
permitting ground level ejection at velocities between zerp and the

maximum speed of the aircraft. F.R.L,
AT3-32668 UPSTARS - A gingle escape subsystam
providing stabilization, retardation, and separation. R. Sadler

{Universa! Propulsion Co., Tempe, Ariz.} and J. Johnston {USAF,
Wright-Patterson AFB, Ohio). tn: Survival and Flight Equipment
Association, Annual Sympasium, 10th, Phoenix, Ariz., October 2-5,
1972, Proceedings. Narth Hollywood, Calif.,
Western Periodicals Co.; Canoga Park, Calif., Survival and Flight
Equipment Association, 1972, p. 78-B0.

UPSTARS {Universal Propulsion STAbilization, Retardation and
Separation) wilt provide seat/man stability, seat/man retardation, and
seat/man separation all combined into a single subsystem. The
UPSTARS program is divided into four phases: (1) computer study,
analysis, and subscale evaluation testing, (2} component devalop-
ment, (3) system verification, and {4) system qualification. The
UPSTARS concept, the program plan, and current status are
described, and the UPSTARS subscale test bed used to demonstrate
the feasibility of the concept is presented. {Author)

AT73-32669 The ESCAPAC IE Advanced Stabilized Ejet-
tion Seat. C. M. Severance, Il {Douglas Aircraft Co., Long Beach,
Calif.). In: Survival and Flight Equipment Association, Annual
Sympasium, 10th, Phoenix, Ariz., October 2-5, 1972, Proceedings.

MNorth Hollywood, Calif., Western Periodicals
Co.; Canoga Park, Calif., Survival and Flight Equipment Association,
1972, p. 81-84.

The ESCAPAC IE Advanced Stabilized Ejection Seat is the
newest of the Douglas ESCAPAC series of ejection seats to be put
into production, Three new subsystems are featured in this new
ESCAPAC version: a STAPAC gyro controlled vernier rocket pitch
stabilization subsystem, a rocket type man/seat separation subsystem
and a yaw thrustor/aero vane subsystem to provide lateral divergence
of trajectories for the S-3A four-place application. The ESCAPAC IE
escape system was thoroughly tested by Douglas, Lockheed, and
Northrop with a 100% sucecessful recovery record for afl 39 system
ejection tests. These tests included single, dual, and guadruple
ejections and from a speed of 0 to 450 knots. A high degree of
reliability is expected from the ESCAPAC IE through its design
simplicity, service proven components, fail-safe design, redundancy,
and stringent qualification. Performance predictions are shown to
match test resufts with exceedingly good correfation, thus allowing
high confidence in performance predictions for adverse attitudes and
inverted flight conditions. {Author}

AT73-32670 Evaluation of JP8 versus JP4 fuel for enhance-
ment of aiveraft combat survivability. R. G. Clodfelter {USAF, Aero
Propulsion Laboratory, Wright-Patterson AFB, Ohio}. In: Survival
and Flight Equipment Association, Annual Symposium, 10th,
Phaenix, Ariz., October 2-5, 1972, Proceedings.

North Hollywood, Calif,, Western Periodicals Co.; Canoga Park,
Calif,, Survival and Flight Equipment Association, 1972, p. 85-88. §
refs. '

Because of the large quantity and dispersed storage of fuel
onboard aircraft, a high probability exists that gunfire hits will occur
in fuel areas with comsequent damaging effects of fire, explosion,
and/or fuel depletion. A low penalty means for enhancing aireraft

361

A73-32794

survivability is to utilize a fuel which is less susceptible to fire and
explosion. The paper reviews the status of Air Force investigations
directed towards the establishment of the aireraft combat survivabiti-
ty advantages offered by lower volatility fuels such as JP8 compared
to the present Air Force operation JP4 fuel. {Authaor)

A73-32674 SAVER AERCAB feasibility demonstration. .
J. Barzda {Kaman Aerospace Corp., Bloomfield, Conn.). In: Survival
and Flight Equipment Association, Annual Sympaosium, 10th,
Phoenix, Ariz,, October 2.5, 1972, Proceedings.

North Hollywood, Calif,, Western Periodicals Co.; Canoga Park,
Catif., Survival and Flight Equipment Association, 1972, p. 100.

To increase aircrewmen’s chances of safe rescue after ejection
over enemy enwvirons, an advanced escape rescue capability
(AERCAB) is being evaluated which would fly the crewmen away
from hostile areas after ejection. The concept involves a compact
deployable autogyro which folds and stows in the aircraft cockpit to
serve as the crewman’s seat during normal fiight. In an emergency,
the device ejects with the crewman and converts automatically to the
flight vehicle, Completed experimental tests have verified the
predicted feasibility, performance, and capability of the SAVER
concept thus far, FR.L

AT3-32676 A method of determining spinal alighment and
level of vertebral fracture during static evaluation of sjection seats. B.
H. Kaplan (U.S. Army, Aeromedical Research Lshoratory, Fort
Rucker, Afa). In: Survival and Flight Equipment Association,
Annual Symposium, 10th, Phoenix, Ariz., October 2.5, 1972,
Proceedings. torth Hollywood, Calif., Western
Periodicals Co.; Canoga Park, Calif., Survival and Flight Equipment
Association, 1972, p. 104, 105,

A73-32678 General aviation aircraft in-flight structural
failures, 1960-1971. R. G. Snyder {Michigan, University, Ann Arbor,
Mich.). In: Survival and Flight Equipment Association, Annual
Symposium, 10th, Phoenix, Ariz., October 2.5, 1972; Proceedings.

North Hollywood, Calif.,, Western Periodicals
Co.; Canoga Park, Calif., Survival and Flight Equipment Association,
1972, p. 108.

Disastrous failure of airframe structural members may occur in
light aircraft when the vertical induced velocities exceed the design
gust limits. This study has analyzed data for the period 1960-1971
from Natignal Transportation Safety Board and Federal Aviaticn
Administration accident reports and from selected accidents investi-
gated by the author in which in-flight failures resulted, to determine
the incidence, nature, biomechanics of injury, and environmental
conditions related to in-flight structural failures in general aviation
operations. {Author}

A73-32794 On the possibility of turbulent thickening of
weak shock waves. J. E. F. Williams and M, S, Howe (Cambridge
University, Cambridge, England). Journal of Fiuid Mechanics. vol.
6B, May 8, 1973, p. 461-480. 22 refs. Research sponsored by
Rolls-Royee, Ltd.

Examination of the possible thickening of an initially sharp
sonic beom by the turbulence it encounters in passing to the ground,
Three apparently different viewpoints, all indicating substantial
thicknening, are shown to be actually identical and to give an
irrelevant upper bound on wave thickness. Although a wavefront
folding mechanism ultimately accounts for an apparent thicknening
a individual rays are weakened and tangled by turbulence, this
process is too slow to be effective in the practical boom situation. An
attempt is then made to determine what linear thickening of a wave
packet results from propagation through atmospheric turbulence,
and it is concluded that, in the relevant limit, a wave may be
thickened by a factor of about 2 at the most. The conclusion is
therefore reached that atmospheric turbulence cannot be the cause
of the thousandfold discrepancy between the measured wavefronts
and their Taylor thickness. {ALthor)



A73-32802

A73-32802 Experimental setup of jet simulation in a wind
tunnel (Montage expérimental de simulation de jet en soufflerie). C.
Couédor {Bréguet Awviation, Saint-Cloud, Hauts-de-Seine, France},
Association Adronautique et Astronautique de France, Collogue
d’Adrodynamique Appliquée, th, Saint-Cyri'Ecole, Yvelines and
Paris, France, Nov, 8-10, 1972, Paper. 22 p. In French,

The purpose of this purely technological exposition is to
describe the test technigue in a low speed wind tunnel devised for
the simutation of jer outputs of the French-German ‘Alpha-Jer’
trainer and fire-support aircraft. The Alpha-det is a subsonic
two-place twin jet aircraft weighing from 4.6 to 7 tons, with a
moderately swept back high wing, with nozzles situated slightly
upstream of and below the tail surfaces. The model, always without
contact with the simulation circuit, is weighed on an internal
balance. The tests were conducted jointly by Dassault/Breguet,
Dornier, ard the personnel of AVA Géttingen. FR.L,

A73-32808 # Critical study of the effects of gusts on an
aircraft {Etude critique de la représentation des effets de refales sur
avion). R. Rirsch, J. J. Perrin, and H. Lethuy {Société Nationale
Industrielle Aérospatiale, Paris, France). Association Adronautique st
Astronautique de France, Colloque d'Adrodynamigue Appliqude,
Gth, Seint-Cyri'Ecole, Yvelines and Paris, France, Nov. 8-10, 1972,
Paper. 27 p. In French.

The difference between other methods of studying aircraft
response to gusts, which are limited to supplying overall resutts, and
the method presented here is an attempt at detailed analysis of the
phenomenon in respect to the plan and basic factors of tha physical
mechanism. Thus account is taken of the unsteady establishment of
lift, of transitory deflection of the tail surfaces, of the effect of this
in relation to the span, and finally of the deformation of the
structure. Application of this method to several known and projected
STOL aireraft is discussed. FR.L.

AT3-32808 # Some aerodynamic probiems applicable to the
light aircraft {Quelques probldmes d'aérodynamique appliquée a
Favion 1égerl. Y. Gardan. Association Aéronsutique et Astronautique
de France, Collaque d'Aédrodynamique Appliquée, 9th, Saint-Cyr-
I'Ecole; Yvelines and Paris, France, Nov. 810, 1972, Paper. 7 p. In
French, '

The tight aircraft is constructed in small numbers at a price
which must not exceed 4 to 5 times the price of the average
automohbile. The official regulations concerning the delivery of an
airworthiness certificate are very demanding concerning flight charac-
teristics and minimat performance. Thus the engineer who conceives
a light aircraft must apply his aerodynamic knowledge with a slant
toward simplicity and economy. Some key ideas concerning the
choice of wing characteristics, contral surfaces, and general layout
for a light aircraft are presented, F.R.L.

A73-32810 The thres-dimensiona!l turbulent boundary
layer Theoretical and experimentsl analysis (Couche flimite
turbulente tridimansionnells - Analyse experimentale et théorique).
J. Cousteix and C. Quemard (ONERA, Chétillon-sous-Bagneux,
Hauts-de-Seine, France). Association Adronautique et Astronautique
de France, Colloque d'Aérodynamique Appliqués, 9th, Saint-Cyr-
I'Ecole, Yvefines and Paris, France, Nov. 8-10, 1972, Paper. 29 p, 12
tefs. In French.

A theoretical analysis of the behavior of a three-dimensionat
turbulent boundary layer is carried out on the basis of similarity
solutions obtained with the aid of an improved mixing length
scheme. Several comparisons demonstrate that these solutions
provide a famify of velocity profiles {particularly the transverse
velocity profile) which are in good agreement with experimental data
and which can be used to construct reasonable hypotheses for
developing an integral method of computation, In addition, a
method of solving local equations is developed for theoretical cases
such as a delta wing of infinite span. TM.
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AT73-32813 # Gust simulation in 2 wind tunnel (Simulation
d'une rafale en soutflerie). J. P. Le Hetet, J. Commelin, and P. Lafon
(ONERA, Chatillon-sous-Bagneux, Hauts-de-Seine, France). Associa-
tion Aéronautique et Astronautique de France, Cofloque d'Aéro-
dynamique Appligude, 9th, Saint-Cyr-I'Ecole, Yvelines and Paris,
France, Nov, 810, 1972, Paper. 15 p. 6 refs. In French,

Description of experimental equipment and results of wind-
tunnel simulation studies of the behavior of STQL aircraft during
low-velocity flight in a turbulent atmosphere near the ground.
Emphasis is placed on a small-scale gust-generating facility mounted
in a smail subsonic wind tunnel, The gust generator consists of two
airfotls positioned at the inlet of the test section and equipped with
fluid flaps. The latter are provided by the use of perforated pipes
running engthwise along the airfoils and ejecting compressed air
from the holes while turning about their axes. TM™.

A7332814 # Theoretical and experimental study of a
swept-back wing at low velocity over a wide range of angles of attack
{Etude théorique et expérimentale d'une aile en fleche A faible vitesse
ot dans un large domaine d'incidences). M. Ledoux and B. Monnerie
{ONERA, Chatillon-sous-Bagneux, Hauts-de-Seine, France), Associa-
tion Adronautique et Astronautique de France, Colloque d“Aéro-
dynamique Appliqude, Sth, Saint-Cyr-i'Ecole, Yvelines and Paris,
France, Nov. 8-10, 1972, Paper. 25 p. in French.

A73-32816 Three-dimensional calculations of hyparsusten-
tation (Calculs tridimensionnels d'hypersustentation). P. Perrier and
J. J. Deviers. Association Aéronautique et Astronautique de France,
Colfoque  d'Adrodynamigue Appliqude, 9th, Saint-Cyri'Ecole,
Yvelines and Paris, France, Nov. 8-10, 1972, Paper, 82 p. 116 refs. In
French.

The departure point of the fult computation of hypersustanta-
tion in a viscous fluid with detachment rests in an evaluation of the
potential flow. An exact three-dimensional calculation of a hyper-
sustained aircraft is now possible with the means of computation and
the programs developed by Marce! Dassault Aircraft. The most
important points in the computer program are the geometric
definition and computation of the potential flow around the
hypersustained profile, the calculation of boundary layers and
detachments, the calculation of wakes, and the caleulation of
detached zones and iterations on the boundary layers and the
detachments. F.R.L

A73-32819 # Calculation of the characteristics of tail fins in
the vorticat field of a wing {Calcul des caractéristiques d'empennages
dans le champ tourbillonnaire d'une voilure). M. Yermia (Société
Nationale Industrielle Aérospatiale, Chatillon-sous-Bagneux, Hauts-
de-Seine, France). Association Aéronautique et Astronautique ¢z
France, Collogue d'Adrodynamique Appliguée, 9th, Saint-Cyr
I"Ecole, Yvelines and Paris, France, Nov, 8-10, 1972, Paper. 49 p. 7
refs. In French,

A73-32846 # Analysis of fan noise in ducts. C. J. Moore
{Rolls-Royce, Ltd., Derby, Englandl. British Acoustical Society,
Proceedings, vol. 2, Spring 1973, 5 p. 7 refs.

The generation and propagation of sound in the annular ducts of
axial flow fans is discussed, Techniques are proposed for the
measurement of the modal distribution of in-duct fan noise for
studying noise sources in fan ducts and for the prediction of far field
radiation from ducts. Fourier transforms in circumferential and
radial directions are applied in the execution of these techniques.

v.Z

A73-32014 Acoustic radiation from the end of a two-
dimensional duct - Effects of uniform flow and duct lining. 5. M.
Candet {California Institute of Technology, Pasadena, Calif.}. Journal
of Sound and Vibration, vol. 28, May 8, 1973, p. 1-13, 12 refs,



A73-32915 Determinants for aircraft noise annoyance - A
comparisor between French and Standinavian data. R. Rylander, S.
Sorensen {National Environment Protection Board, Stockholm,
Sweden), A, Alexandre (Paris, University, Laboratory of Applied
Anthropology, Paris, France), and P. Gilbert {Centre Scientifique et
Technique du Batiment, Paris, Francel. Joumal of Sound and
Vibration, vol. 28, May 8, 1973, p. 15-21, 8 refs.

Data on aircraft annoyance from a French study of 1965-1966
have been re-evaluated in the light of findings from a recent
Scandinavian study. Comparison of the results of the two studies
provides further confirmation of the conclusions reached as a result
of the Scandinavian studies. Broadly stated, these conclusions are (1)
that the number of overflights does not appear to influence
annoyance in the manner implied by current total energy noise
exposure indices but instead simply serves to categorize an area as a
high exposure or low exposure area and (2) for an area of a given
type (high or low exposure} the determinant of the annoyance is
primarily the noise level of a single, representative overflight. The
implication of these results is clearly that reduction of noise of
individual aircraft is of primary importance in reducing annoyance.

{Author])

A73-32917 An investigation of impulsive rotor nolse of a
maodel rotor. J. W. Leverton and C, B. Amor {Westland Helicopters,
Ltd., Yeovil, Somerset, England). Journal of Sound and Vibration,
vol. 28, May 8, 1973, p. 55-71. 10 refs. Research supported by the
Ministry of Defence and Westiand Helicopters, Ltd.

The investigation of gust induced impulsive rotor noise was
made by using a three bladed, 9-ft diameter, model rotor. The gust
was produced by a series of air-jets placed under the rotor disc and
the noise characteristics were determined for a range of gust lengths
and amplitudes. The main emphasis was placed on experimental
measurements and thearetical prediction of discrete noise. The
theoretical estimation of discrete noise was made by using a simple
point dipote theory and a more complex rotational noise theory. The
theoretical resufts have been compared with measurements and show
good agreement both in amplitude and characteristics over the full
range of gust profiles used in the experimental programme. [Author}

A73-329022 # Up-rating the fuel system flow capacity with
high rotational speed. Aircraft Engineering, vol. 45, May 1973, p. 34,
35, 37.

The design modifications which, together with the introduction
of high rotational speeds, have led to an improved flow capacity and
a substantial reduction in weight of the Concorde fuel system are
discussed. An essential feature of the modified system is that the
turbo pump is required to operate only during the take-off, climb,
and approach phases, and is shut off during cruising flight. Another
feature is that the LP spool governer is integrated into the flow
contral unit and is electrically operated. The principal control valves
of the system are illustrated and discussed. VP

A73-32923 Fuel system controls. G. Marrierte (Flight
Refuelling, Ltd., Wimborne, Dorset, England}. Ajrcraft Engineering,
vol. 45, May 1973, p. 37, 40,

The major problems (and their solutions) involved in the design
and manufacture of valves and other accessories to ensure long-term
service refiability and ease of maintenance are examined. The
companents studied are intended to control refuelling, in-flight trim
transfer, inter-tank fuel transfer, fuel jettisoning, and engine feed.
There are also fuet airfno fuel valves and float drain valves, which
prevent fuel from entering the system venting arrangement, and relief
valves which protect the tanks from damage by over-pressurization.
Particular attention is given to the selection of seal materials capable
of withstanding fue! tamparatures in the range from -40 to +80 C,

V.P.

A73-32924 # Installing the heater cable directly in the
redesigned leading edge. Aircraft Engineering, vol. 45, May 1873, p.
43,

A73-32973

-

The technique selected for application of electrical ice protéc-
tion to wing leading edges in front of the engine and in the engine.
intake ramps is described, The heater cables are preformed in such a
way as to provide the required heat concentration pattern. The
preformed cables are then brazed to 0.25-mm thick nickel foil,
resulting in a heater assembly which in itself provides all the design
requirements of light weight, flexibility, ease of handling, and
excellent heat transfer characteristics. V.P.

A73-32025 ¥ Preventing the shut-off punkah louvre from
jemming. H. Brierley. Aircraft Engineering, vol. 45, May 1973, p. a4,

Developing the Concorde punkah touvre (a variable movable
nozzle air tarmina! unith it was found that if a unit was shut off after
handling extremely cold air and not turned on again until air
temperatures were considerably warmer, the shut-off of the louvre
would jam awing to the fine tolerances of the parts and the minimal
thermal expansion of the plastic materials. It is shown how the
problem was overcome by making the valve section of maranyl nylon
and the body of the louvre in melamine formaldehyde. The choice of
these plastics was based on their different expansion and friction
coefficients. VP

A73-32970 The battle of noise {La bataille du bruit). L.
Augeron. Rewwe Générale de I'Air et de I'Espace, vol, 36, no. 1,
1973, p. 9-18. In French.

The problem of aircraft noise is not new, but has only recently
received attention. The noise of a jet engine comes from the
compressor, the interior of the combustion chamber, and from the
gases ejected by the nozzle. Aspects of the neise ta be expected from
the Concorde are discussed on some detail. The goa! sought by the
FAA is 90 EPNdB at takeoff by 1981. Only the super DC-9 actually
attains this level, but at the cost of increased weight. The question of
the supersonic band is examined. An experimental ‘silent’ airgraft,
the Bertin Aladin Il is described. F.R.L.

A73-32971 The international regime of route rentals. Il -
Regional systems (Le régime international des redevances de route. |1
- Les systdmes régionaux). R. Goy (Rouen, Université, Rouen,
France). Revue Géndrale de I'Air et de 'Espace, vol. 36, no. 1, 1973,
p. 29-65. 126 refs. In French.

If more and more states immediately institute rentals for the use
of installations and route services, and if they prefer a national
system 1o a regional system, certain among them will encounter
increasing difficulties to provide themnselves the installations and
services because of the slenderness of their airspace at a period of
long international flights, and of the paucity of their resources in
regard to the technical necessities and the costs of management
imposed. Also they are forced to undertake a regional collaboration
in this field. 1f {CAO recommends an international tariff of route
rentals, it will not fail to encourage initiative of this type. A regional
integrated system, ASECNA (agency for safety of air navigation in
Africa and Madagascar) is discussed in detail. The sources of the
system, and the elements of the system of rentals are extensively
treated. FR.L,

A73-32972 Air piracy (Piraterie aérienne). Revue Générale
de I’Air et de I'Espace, vol. 36, no. 1, 1973, p. 78-102. In French,
The convention for the repression of illegal acts directed against
the safety of civil aviation, signed at Mantreal Sept. 23, 1971 is set
forth, as wel! as the actions of the ICAO juridical committee at the
20th {special) session of Jan. 9 to 30, 1973, The propositions of the
delegations of Switzerland, the LK., Denmark, Finland, Norway,
and Sweden are discussed along with the U.S.-Cuba agreement on air
piracy are presented, F.A.L.

A73.32973 # Certain aspects of helicopter rotor sero-
dynamics  {Niektore zagadnienia  aerodynamiki  wirnikow
smiglowecow). 2. Brodzki. Technika Lotnicza i Astronautyczna, vol.
28, Apr. 1973, p. 11-17. 9 refs. In Polish.



A73-3297

”

The achievernent of higher helicopter flight speeds and the
optimization of rotors with respect to efficiency and generated noise
necessitate detailed analyses of requirements posed for the rotor
profile. Contemporary studies account for the variable operating
conditions of blade profiles and thus encroach into the domain of
unsteady flow theory. The complex three-dimensional flow fields
about helicopter rotors are analyzed with allowance for variability of
Mach number, inclination of the blade axis to the flow direction,
blade angle of attack, complex rotor trajectories, and variability of
the Reynolds number. Vortex shedding patterns are discussed along
with recent improvements in rotor design, T.M.

:

A73-32974 § Airport illumination. 11 {Oswietlenie lotnisk.
11}, M. Pasek. Techrika Lotnicza | Astronautyczna, vol. 28, Apr.
1973, p. 17, 18, 40, 41. In Polish.

Description of the objectives, typical specifications, and arrange-
ment of low-, moderate-, and high-intensity lighting systems used as
visual landing aids at airports. Attention is given to the proper
disposition of runway tights, satisfactory brightness levels, and
accurate orientation of the light beams. Factors affecting visibility of
airport lights are considered along with the utility of flashing lights.

T.M.

A73-33013 Balancing equipment for jet engine com-
ponents, compressors, and turbine - Rotating type for measuring
unbalance in one or more than one transverse planes. SAE Aerospace
Recormnmended Practice, ARP 687A, Oct. 7, 1972. 54 p.

ATE33014 Maintenance of pitot-static systems of trans-
port aircraft. SAE Aerospace Information Report, AIR 876, Juby
1972, 24 p. 41 refs.

The principles and practices for maintenance of pitot and static
pressure systems of transport aircraft are set forth in a single
document, Available information is given, maintenance limits are
suggested, and principal papers on the subject are listed. V.Z

A73-33015 Definitions and procadures for computing the
affective perceived noise level for flyover aircraft noisa. SAE
Aerospace Recommendad Practice, ARP 1071, June 1972. 7 p.

A multistep procedure is set forth for calculation of discrete
frequency corrections for one-third octave band spectra of flyover
aircraft noise. A representative calculation chart is included for
determining a discrete frequency correction for this spectrum.  V.Z,

A73.33016 Selection, application, and inspection of elec-
tric overcutrent protective devices. SAE Aerospace Recommended
Practice, ARP 1199, Aug. 1272.36 p.

A73-33017 High-temperature low pressure hose assembly,
convoluted-, tetrafluoroethylene-, for aerospace. SAE Asrospace
Recommended Practice. ARP 1227, Noy. 1972. 12 p.

A73-33019 Identification and coding of fluid and elec-
trical piping system functions. SAE Aerospace Information Report,
AlR 1273, Aug. 1972, 4 p. 23 refs.

A73-33020 Standard indoor method of collection and
presentation of the bare turboshaft engine noise data for use in
helicopter instaliations. SAE Aerospace Recommended Practice,
ARP 1279, Aug. 1972 2 p, 5 refs.
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A73-33023 Electronic developments for performance
gliding. 11l (Elektronische Entwicklung fiir den Leistungssegeifiug.
I} 1. Westerboer, (Organisation Scientifique et Technigue
Internationale du Vel & Voile, Congress, 13th, Vrsac, Yugosiavia,
July 13-21, 1872.) Aero-Revue, May 1973, p. 274, 275. 7 refs. In
German,

A73-33024 Computational program for calculating the
Re-number-dependent polar of a glider with arbitrary double
trapezoidal wing (Rechenprogramm zur Berechnung der Re-Zahi-
abhangigen Polare eines Segelflugzeuges mit beliehingem Doppeltra-
pezfiligel). W. Dirks (Akademische Fliegergruppe, Darmstadt, West
Germany}. (Organisation Scientifigue et Technigue Internationale du
Vol 8 Voile, Congress, 13th, Vrsac, Yugoslevia, July 13-21, 1972)
Aero-Revue, May 1973, p. 275-277. In German, |
A73-33027 An girtine view of composite airfframe struc-
ture. M. Kuperman and R. G. Wilson {United Air Lines, Inc., San
Francisco, Calif). In: New horizons in materials and processing;
Proceedings of the Eighteenth National Symposium and Exhibition,
Los Angeles, Calif., April 3.5, 1973. Azusa,
Calif., Society for the Advancement of Material and Process
Engineering, 1973, p. 7-20. 16 refs.

United Air Lines evaluated the impact of a composites airframe
on airline operations, the environment, and the flying customer. The
report begins by revieweing the impact of compasite structure as it
effects the airline maintenance operations of existing jet aircraft,
Present and future airframe maintenance philosophies are then
discussed. The anticipated impact on airline operations of unresolved
probdems anticipated with new design compasite structure is
assessed. Also, research and development criteria necessary to insure
long term structural integrity coupled with minimum maintenance
costs, are discussed. In conclusion, the value of in-service testing of
components is outlined. {Author)

A73-33028 Design criteria. D. L. Reed and C. W. Rogers
{General Dynamics Corp., Convair Aerospace Div., Fort Worth,
Tex.). In: New horizons in materials and processing; Proceedings of
the Eighteenth National Symposium and Exhibition, Los Angeles,
Calif,, April 3.5, 1973. Azusa, Calif., Society for
the Advancement of Material and Process Engineering, 1973, p.
23-34_ 7 refs.

The design criteria adopted for advanced compaosites has to date
been identical with the criteria currently being used for the design of
metallic aircraft structure, Recent critical experimental work has
detined the unigue properties of advanced composite materials and it
is evident that new design criteria should be develaped. A set of
design criteria which recognize the unique characteristics of com-
posite materials is expected to affect the design process, the
structural verification process, and the geometry for structural
designs. {Author}

AT7333029 Ercsion in aircraft jet engines. H. M. Green
(GE Material and Process Technology Laboratories, Lynn, Mass.}. in:
New horizons in materials and processing; Proceedings of the
Eightegnth National Symposium and Exhibition, Los Angetes, Cakif.,
April 3.5, 1973, Azusa, Calif., Society for the
Advancement of Material and Process Engineering, 1973, p. 35-46. 6
refs,

In general, pure jet or turbojet aircraft engine parts powering
either, military or commercial aircraft do not suffer from sand
erosion problems. However, sand erosion does cause serious life
reductions of compressor airfoils in engines powering aircraft, such as
heticopters, that take-off and land from unprepared or dirty landing
sites. The relative erosion resistances of a large number of materials
are shown to be independent of the type of erosion test. The
requirements that erosion protection coatings should possess for
compressor airfoil applications are described as is the evolution of a
potential protective coating system. (Author)



A73-33031 Advanced rain  erosion resistant coating
materials. G. F, Schmitt, Jr. {USAF, Materials l.aboratory, Wright-
Patterson AFB, Ohiol. In: New horizons in materials and processing;
Proceedings of the Eighteenth Nationat Symposium and Exhibition,
Los Angeles, Calif,, ‘April 3-5, 1973, Azusa,
Calif.. Society for the Advancemsnt of Material and Process
Engineering, 1073, p. 57-75. 5 refs.

The development of elastomeric and ceramic coatings for
protection of aircraft and missile radomes in subsonic and sUpersonic
rain erosion environments is described. Polyurethane and fluore
carbon elastomeric coatings provide long term subsonic resistance
and slip cast alumina ceramic coatings demonstrate short term
protection at Mach 3.0, {Authar)

A73-33032 Lightning and protection for non-metallic
materials and structures. J. D. Robb (Lightning and Transients
Resaarch {nstitute, St. Paul, Minn.}. In: New horizons in materials
and processing; Proceedings of the Eighteenth National Symposium
and Exhibition, Los Angeles, Calif., April 35, 1873

Azusa, Calif., Society for the Advancement of Material
and Process Engineering, 1873, p. 76-79,

An initial review of the lightning contact and damaga mech-
anisms for such composite structures as boron or graphite fibars in an
epoxy resin shows that the composites may be struck by any of the
malor lightning discharge components. Any of these components can
produce localized damage. Extensive damage can occur {in contrast
to metallic or conductive dielectric composite materials) even by low
lightning discharge currents. Possible means of lightning protection
are examined, V.P.

A73-33034 Lightning protection for advenced composite
dircraft. M. P. Amason and J. T. Kung [Douglas Aircraft Co., Long
Beach, Calif.). In: New horizons in materigls and processing;
Proceedings of the Eighteenth National Symposium and Exhibition,
Los Angeles, Calif.,, April 3-5, 1973, 1+ Azusa,
Calif., Society for the Advancement of Material and Process
Engineering, 1973, p. 99-105. 16 refs.

Lightning protection design. considerations for advanced boron
and graphite composite aircraft structures are discussed on the basis
of the zonal lightning protection design concept. Basic design criteria
for Zone 1, Zone 2, and Zone 3 lightning protection regions are
established. A lightning protection scheme in which the lightning
channel makes intermittant contact with protrusions on the aircraft
surface, so that the lightning channel appears to sweep back over the
aircraft surface, is described., {Author)

A73-33035 Lightning protection for production advanced
compaositas. 5. J. Dastin and G. Lubin {Grumman Aerospace Corp.,
Bethpage, N.Y.J. In: New horizons in materials and processing;
Praceedings of the Eighteenth National Sympasium and Exhibition,
Los Angeles, Calif,, April 3-5, 1972, Azusa,
Calif., Society for the Advancement of Material and Process
Engineering, 1973, p. 106-119,

A variety of lightning protection schemes are studied for
boron/epoxy and graphite/epoxy composites, Particular reference is
made to the boronfepoxy production horizontal stabilizer of the
F-14, An effective and light-weight surface protection scheme is
shown to consist of 2-in. wide, 0.004-in, thick 2024-T81 aluminum
strips spaced 2.25 inches apart. V.P.

AT3-33036 Lightning protection ' techniques for large air-
craft conopies. R. Aston, R. Gorton, and G. L. Weinstock
(McDonnell Aircraft Co., St. Louis, Mo.J. In: New horizons in
materials and processing; Proceedings of the Eighteenth National
Symposium and Exhibition, Los Angeles, Calif., April 35, 1973.

Azusa, Calif., Society for the Advancemant of
Material and Process Engineering, 1973, p. 120-124. Contract No.
F33615-71-C-1581.

365

A73-33080

The primary hazard from a lightning strike to an aircraft canopy
occurs if the canopy punctures and the lightning strikes the pilot.
This hazard was analyzed mathematically and was extensively tested
on flat polycarbonate sheets, a simulated canopy, and an actuat
fighter aircraft canopy. The analysis showed that canopy puncture
would not occur because of the lower breakdown dielectric strength
and the dielectric constant of the surrounding air. Lightning
simulation tests were performed in three steps. First, tests were
performed on flat polycarbonate sheets to determine the relationship
between surface flashover in air and when breakdown through the
material would occur. The second series of tests was performed on an
actual canopy ta investigate the possibility of puncture by a long
spark (between 38 and 80 in.). The third series of tests was to
investigate the safety margin of the high spead fighter aircraft
canopy. Side effects of a lightning strike to the canopy area were also
considered. Corona, triggering of the canopy ejection system, and the
possibility of the current welding the canopy frame to the aircraft
frame were found not 1o be a hazard. {Author)

AT3-33064 Glass fabric structures for aircraft compasites.
C. E. Knox {Uniglass Industries, New York, N.Y.}, In: New horizons
in materials and processing; Proceedings of the Eighteenth National
Symposium and Exhibition, Los Angeles, Calif., April 3-5, 1973,

Azusa, Calif,, Society for the Advancement of
Material and Process Engineering, 1973, p. 527-533.

Structural analysis of glass fabrics as reinforcement components
of aircraft composites is conducted with particular attention to the
strengthening effect of glass fabrics. Values of tensile, compressive
and flexural strength and Fflexural moduli are given for some
representative epoxy laminates with glass fabric structures. Uni.
directional and bidirectional fabric designs are discussed. The
feasibility of glass fabric composites which meet projected perfor-
mance criteria in aerospace applications is noted. V.Z,

A73-33069 Comparative structural studies on pressurized
fuselage sections. P. Garnatz, E. Loechelt, and W. Maurer {Fokker
Vereinigte Flugtechnische Werke-Fokker GmbH, Bremen, West
Germany}. In: New horizons in materials and processing; Proceedings
of the Eighteenth National Symposium and Exhibition, Los Angeles,
Calif., April 35, 1973, Azusa, Calif., Society for
the Advancement of Material and Process Engineering, 1973, p.
576-598. :

Optimal pressurized fuselage section designs with sandwich
structures and bonded joints in Al and Ti materials were developed
and tested for a short-haul airdiner carrying about 40 passengers.
Estimates suggest that a weight reduction payoff of about 20% could
be achieved by this fuselage structure design. Strength analysis in
production is visuatized for 1973/74. V.Z.

A73-33071 Titanium castings for European aerospacs. E.
A. Williams. In: New harizons in materiats and processing; Proceed-
ings of the Eighteenth National Symposium and Exhibition, Los
Angeles, Calif,, April 3-5, 1973 Azusa, Calif,,
Society for the Advancement of Material and Process Engineering,
1973, p. 619-627.

Titanium is a much sought 2 .r metal wherever strength-weight
is a factor. However, the cost of metal removal has been a deterrant
to its use. Mow titanium castings are being produced which have
Quaranteed physical strength properties comparable to wrought
material and tolerances are being met which have substantiafly
reduced the need for machining. Applications for such items as Flap
Tracks, Brake Torque Tubes, and Arrestor Hoak Mnuniing Brackets
are examples of structural aircraft applications now being considered
tor some Eurcpean aircraft. (Author}

;A?&SBOBD Fly-by-wire servo is quad-redundant. D, A,
Wiggins (Hydraulic Research and Manufacturing Co., Valencia,
Calit.}). Hydraulics and Preumatics, vol, 26, May 1873, p. 99-102.



A73-33086

Description of the design and operation of a small fly-by-wire

" control system which has been tested in 2 modified F-8C high-speed
jet aircraft. The system described is equipped with two-fail/operate
and fail/safe actuators consisting of four independent modules which
control a triplex actuator from two separate hydraulic supplies. With
a matfunction in the primary channel, a switch is made to the backup
systemn, Then the three standby channels control the actuator and
operate simultaneously, When the primary channel fails, a pressure
switch in that channel provides a signal which automatically
energizes the solenoid valves of the standby channels, transferring
control to the single-stage, force-summed jetpipe servovalves of the
latter channels. A.B.K

AT3-33086 # Cost-of-ownership design philosophy for iner-
tial navigstors. R. L. Ringo {USAF, Avionics Laboratory, Wright-
Patterson AFB, Ohio), Astronautics and Aeronautics, vol. 11, June
1973, p. 59-63.

The AN/ASN-101 gimbaled electrostatic gyro aireraft navigation
system (GEANS) has fram its inception been designed and developed
to provide precision navigation with a low total-life-cycle cost.
GEANS employs a unigue gyro, the electrostatic gyro. Electrically
suspended gyros inherently have exceptional performance charac-
teristics. The GEANS technology base is discussed together with the
design approach used, questions of the development technology, the
target cost-structure, aspects of material cost, maintenance action,
and physical characteristics, The ANJASN-101 GEANS is now being
optimized to both improve further its reliability and maintainability
and further reduce its cost of ownership. G.R.

A73-33088 Stopping vibration with dynamic analysis, W,
M. Hawkins, Jr. [Spectral Dynamics Corp., San Diego, Calif.),
Machine Design, vof. 45, May 31, 1973, p. 86-91.

Description of a dynamic analysis procedure for lacating sources
of harmful vibrations without simulated service tests. The proposed
procedure is performed in three distinct but closely related steps.
First, a narrow-band spectrum analysis is made which includes (1)
either a swept-frequency analysis or a signature-ratio analysis and {2}
rpm tracking, Then a transfer function analysis is made to determine
how the machine and its surrounding structures respond to the
self-generated vibrations plotted during the narrow-band spectrum
analysis. Finally, a modal study is made in which the structural
surfaces are mapped at all frequencies that showed resonances during
the transfer function analysis. ABK.

A73-33101 Charters, the new mode - Setting a new course
for international air transportation. J. Scoutt, Jr, (World Airways,
Inc., Qakland, Calit.}) and F. J. Costello. Journal of Air Law and
Commaerce, vol. 39, Winter 1973, p. 1-28. 79 refs.

In this article, the authors argue that a multilateral approach is
the most direct and efficient method of establishing the international
rights of non-scheduled air transportation. The need for an interna-
tional system comprised of both non-scheduled and scheduled
services is emphasized. The authors believe that the present de jure
regime that refies almost exclusively on scheduled services has not
satisfied the needs of the public. They urge instead that all nations
should work for freedom of the skies by the elimination of
unnecessary restrictions on charter services; there should be a de jure
recognition of the new system of barter for international charter air
transportation. {Authar)

AT3.33102 Skyjacking - Its domestic civil and criminat
ramifications. M, C. McClintock {Gonzaga University, Spokane,
Wash.}. Journal of Afr Law and Commerce, vol. 39, Winter 1973, p.
29-80, 244 refs.

AT73-33103 Recent developments in inverse condemnation
of airspace. J. H. Russell. Journal of Air Law and Commerce, vol. 39,
Winter 1973, p. 81-101. 174 refs.

The current concern for environmental protection has two
significant impacts on aviation. First, controlling or preventing
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adverse effects of airport noise and aircraft poliution and second,
when these preventive measures fail, developing legal remedies for
the invasion of the use and enjoyment of property. In this second
area, the traditional concepts of nuisance and trespass are being
displaced by the development of the theory of inverse condemnation
at a method of compensation when an airport’s activities interfere
with the rights of adjacent tandowners, Mr. Russell analyzes the
rights of airspace ownership, the available remedies for invasions of
those rights, and posits additional guestions requiring resolution if
the concepts of real property law are to keep pace with the growth
of the technology of aviation. {Author)

A73-33126 Realism in environmental testing and control;
Proceedings of the Nineteenth Annual Technical Mesting, Anaheim,
Calif., April 2.5, 1973. Meeting sponsored by the Institute of
Environmental Sciences. Mount Prospect, 1Il., Institute of Environ-
mental Sciences, 1973. 532 p. Members, $15.; nonmembers, $20.
The monitoring, simuiation, and control of environmental
variables are considered in papers dealing with laboratary tests of
equipment designed to sustain various adverse effects, equipment
standards and test procedures for ensuring human safety, and the
assessment and management of the earth’s resources. Topics con-
sidered include digital computer simulation of physical processes
which are continuous functions of time, psychophysiological prepa-
ration of environmental stress experiments with humans, data
acquisition and evaluation in studies of environmental poliution and
resources management, test equipment and procedures in crash-
survivability research, environmental considerations in the operation
and planning of nuclear systems, the devetopment and control of
vibration and impact tests, and simulation of aerospace environ-
ments.
T.M.

AT73-3333 ¥ Prediction and measurement of aircraft noise.
G. Bricken. In: Realism in environmental testing and control;
Proceedings of the Nineteenth Annual Technical Meeting, Anaheim,
Calif,, Aprit 2-5, 1973 Mount Prospect, 11§,
Institute of Environmental Sciences, 1973, p. 97-102. 6 refs.

Various single- and composite-source  acoustical  indices
developed for evaluating noise levels at airporty areas are reviewed
along with computerized prediction models providing noise contour
patterns for the benefit of land-use programs, abatement regulations,
and the design of neighboring structures. Methods of noise measure-
ment and eguipment currently used at airparts for this purpose are
also described. T.M.

A7333137 # Vibration and shock qualification testing of an
airborne early warning radar. W. W. Jochen and F. H. Lyon (General
Electric Co., Aircraft Equipment Div., Utica, N.Y.). In: Realism in
environmental testing and control; Proceedings of the Nineteenth
Arnual Technical Meeting, Anaheim, Calif., Aprit 2.5, 1973,

Mount Prospect, I, Institute of Environmental
Sciences, 1973, p. 231-238, .

The development of a vibration and shock gualification testing
program for radar equipment to be used on aircraft is described in
terms of specified test parameters, hardware developed to meet these
specifications, and typical operational procedures in testing. The test
program was divided into preproduction-test and acceptance-test
phases necessitating separate equipment and test stands, The pre-
production tests involved a mass of 2500 Ibs for the radar plus 3500
Ibs for the fixture being driven between 5 and 500 Hz at levels up to
plus and minus 5 G in three orthogonal directions. Reliability
demonstration and acceptance tests required prolonged vibration at
specified parameters to prove operating capabilities of the equip-
ment. Shock testing involved 15-G and 30-G 11-msec shocks, The
electrohydraulic multibead shaker system is described along with
monitoring and control equipment. T.M.



A73-33141 ¥ Inlet duet sonic fatigue induced by the
multiple pure tones of a high bypass ratio turbofan. /. N. Hancock
{Vought Aeranautics Co., Dallas, Tex.). In: Realism in environmental
testing and control; Proceedings of the Nineteenth Annual Technical
Meeting, Anaheim, Calit., Aprit 2-5, 1973.

Mount Prospect, Ill., Institute of Environmental Sciences, 1973, p-
313-319, 7 refs,

Requirements for the redesign of an engine inlet duct to
withstand sonic fatigue prompted the measurement of the duct
acoustic environment forward of a 6.2 bypass ratio turbofan. Several
axial and circumferential positions were utilized to characterize the
noise incident on the internal nacelle structure. The paper briefly
relates these data 1o other measurements from a .75 bypass ratio fan,
CQwverall levels gn the order of 175 dB, and Multiple Pure Tone (MPT}
narraw band levels of 157 dB, near 1 KHz, were encountered.
Maxima were found to coincide with a fan tip relative Mach numbser
of 1.20. These measurements are summarized, including wave form,
harmonic content and amplitude for various duct locations and fan
operating conditions, Simulation of the MPT levels was outside the
capahilities of the VAC Acoustics Laboratory, and a shaker test
procedure was devised to test redesigned duct components to
withstand sonic fatigue. This procedure, duplicating high frequency
meodal response, is discussed. [Author)

A7333144 # MIL-STD-810 industry opinion. E. A. Meeder,
Jr. {Bendix Corp., Navigation and Control Div., Teterboro, N.4.). In:
Reafism in environmental testing and control; Proceedings of the
Nineteenth Annual Technical Meeting, Anaheim, Calif., April 2-5,
1973, Mount Prospect, ., Institute of Environ-
mental Sciences, 1873, p. 380-383.

The uniform environmental test methods established by MIL:
STD-810, as revised in June 1967, are critically examined with
respect to their ability to determine the resistance of equipment to
the effects of natural and induced environments peculiar to mititary
operations, Some basic inadequacies and misapplications are pointed
out. A planned continuous revision and specific test method
improvements are recommended. M.V.E.

A73-33145 # Lightning simulation testing in aerospace. D.
W. Clifford (McDonnell Aireraft Engineering Laboratories, St. Louis,
Ma.). In: Realism in environmental testing and control; Proceedings
of the Nineteenth Annual Technical Meeting, Anaheim, Calif., April
2.5, 1973, Mount Prospect, IIl., Institute of
Environmental Sciences, 1973, p. 388-396. 24 refs.

Review of lightning damage mechanisms and of techniques used
for simulating lightning strikes. The special features of the average
lightning flash are described, as well as damage mechanisms resulting
from high voltage, high peak current, high charge transfer, and
induced coupling effects. A number of simulation techniques are
then surmmarized, including techniques for generating high voltage,
simulating high peak current, unipolar testing, high charge transfer
simulation, swept-stroke simulation, and induced voltage testing. It is
shown that high-current and high-coulomb pulses can be produced
easily with energy storage capacitor banks to match the peak
magnitudes and pulse widths of natural fightning current pulses.
High-voltage and field phenomena such as attachment points and
dielectric effects can be studied by the use of high-voltage impulse
generators. ABK.

A73-33170 " # Aspacts of investigating STOL noise using
large-scale wind-tunnel models. M, D. Falarski, P. T. Soderman {us.
Army, Air Mobility Research and Development Laboratory. Fort
Eustis, Va), and D. G. Koenig (NASA, Ames Research Center,
Moffett Field, Calif.}. (Canadian Aeronsutics and Space Institule,
Annual General Meeting, Toronto, Canada, May 18, 19, 1973.)
Cansdian Aeronautics and Space Journal, vol. 19, Feb. 1973, p.
B1-69.'8 refs. .

The applicability of the NASA Ames 40- by 80-foot wind tunnei
for acoustic research on STOL concepts has been investigated. The
acoustic characteristics of the wind-tunnel test section have been
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studied with calibrated acoustic sources. Acoustic characteristics of
several large-scale STOL models have been studied in both the
free-field and wind-tunnel acoustic environments. The results of
these studies indicate that the acoustic characteristics of large-scale
STQL models can be measured in the wind tunnel if the test section
acoustic environment and model acoustic similitude are taken inta
consideration. The reverberant field of the test section must be
determined with an acoustically similar noise source. A directional
microphone, a phased array of microphones, and extrapolation of

near-field data to far-field are some of the techniques being explored
as possible solutions to the directivity loss in a reverberant field. The

model sound pressure levels must be of sufticient magnitude to be
distinguishible from the wind-tunnel background noise. {Author}

A73-33176 Anglo-American  Aeronautical Conference,
13th, London, England, June 4-8, 1973, Proceedings. Conference
sponsored by the Royal Aeronautical Sotiety, American Institute of
Aeronautics and Astronautics, and Canadian Aeronautics and Space
Institute. London, Royal Aeronautical Society, 1973, 329 p.

Topics discussed include the role of air transportation in
Canada, the transfer between surface and air transport, an upgraded
third-generation ATC system, a predictian of the appropriate aircraft
fleet for British Airways in the 1980s, problems in the selection of a
new airport for the Toronto area, the present state of operatiens in
the Concorde project, the use of large aircraft for maving liguid and
gaseous fossil fuels from the Arctic region, a determination of the
types of aircraft required to meet the needs of the short-haul market,
the use of helicopters for performing environmentally sensitive
operations, and the feasibility of a proposed small asutomated
fixed-wing rotorcraft for both ground and airborne transportation of

individuats.
AB.K,

AT333177 # The place of aviation in the Canadian trans-
portation spectrum. M. E. Kieran (Kates, Peat, Marwick and Co.,
Toronto, Canada) and M. Brenckmann (Transportation Development
Agency, Canadal. In: Anglo-American Aeronautical Conference,
13th, London, England, June 48, 1973, Proceedings.
) Lendon, Royal Aeronautical Society, 1973. 19 p.

Brief review of the development of the various transportation
modes in Canada, focusing, in particular, on the growing role of air
transportation. The growth in investment in transportation facilities
is outlined, transportation facilities and activities are described, and
the share of activities by transportation modes is noted. An
evaluation is then made of air transportation in Canada, focusing on
such factors as traffic density, marketing trends, and short-haul
passenger transport (including a STOL demonstration service
between Ottawa and Montreal). A study is made of the role of
regional air carriers engaged in three types of service, noting the need
for these sometimes unprofitable routes as a purely social service.
Finally, some specialty air services, including exploration and
prospecting, are discussed. A.B.K.

A7333178 § The dirport & an interface. K. B. Walter
{British Airports Authority, London, England). In: Anglo-American
Aeronautical Conference, 13th, London, England, June 48, 1973,
Proceedings. London, Royal Aeronauticat
Society, 1973. 15 p.

Review of the current situation at existing airports in the
London ares inscfar as the interface between surface and air
transport is concerned. A number of elements involved in surface/air
transfer are discussed, including surface access to the airport,
checkin and ticketing on departure, baggage handling, walking
distances, aircraft hoarding, and security. Improvements which could
be made at existing airports and those which could be introduced at
the proposed Maplin airport are noted. A.B.K.

AT3.33179 # Developments in the management and utifiza-
tion of airspace. G. E. Lundguist (FAA, Washington, D.C.). In:
Anglo-American Aeronautical Conference, 13th, London, England,



A73-33180

dune 4-8, 1973, Proceedings. London, Royal
Aercnautical Society, 1973, 12 p.

Description of a major program launched by the FAA 1o
improve its air traffic control system. An upgraded third-generation
ATC system is described which is intended to enhance the
capabilities of the present ARTS Il and NAS Stage A systems and
includes such features as a discrete address beacon system, an
electronic voice switching system, a microwave tanding system, and
aeronautical satellites. The possibility of incorporating intermittent
positive contral in the upgraded third-generation ATC system, once
the discrete address beacon system is complete, is considered. The
potential of area navigation and practical means for implementing it
in the national airspace system are evaluated. AB.K,

A73-33180 # The aeroplane in the transport system - What
sort of aeroplanes should the airfines want in the eighties. 5. F.
Wheatcroft (British Airways Board, London, England}. In: Anglo-
American Aeronautical Conference, 13th, London, England, June
4-8, 1973, Proceedings. London, Rovyal Aero
nautical Seciety, 1973. 11 p.

Development of a pattern of aircraft requirements for British
Airways in the 1980s decade. The current pattern of world air traffic
is reviewed, factors influencing future traffic growth are noted, and
marketing developments of the next decade tending to inhibit the
development of conventional short-haul air transport are evaluated.
An attempt is made to forecast the likely world air traffic pattern in
the 1980s and on this basis to draw conclusions regarding the
choosing of an aircraft fieet. It is concluded that British Airways’
operations in 1988 will call for nine different types of supersonic
passenger aircraft. 1t is believed that in 1988 64% of British Airways’
total passenger traffic will be carried in sircraft considerably larger
than the Boeing 747, ABK.

A73-33181 4 Unsiting a major airport - A Canadian snafu. |.
M. Hamer. In: Anglo-American Aeronautical Conference, 13th,
London, England, June 4-8, 1973, Proceedings.

London, Royal Aeronautical Society, 1973. 19 p. 42 refs,

Review of the various decisions leading to the selection of a new
airport for the Toranto area. Four areas of primary concern to the
Province of Ontario in choosing the site for a second Toronto
International  Airport are cited. It is shown how government
decisians moved from merely expanding the existing Malton airport,
to the possibte construction of two new airports, and then finally
sattling on one new site northeast of Toronto (At Pickering),
However, owing to strong resistance on the part of local residents,
the furture of the projected new airport is in doubt, and the very need
for it is being questioned. A.B.K,

A73-33182 # Concorde operations. W. J. Strang {British
Aircraft Corp., Ltd., Filton, Bristol, England). In: Anglo-American
Aeronautical Conference, 13th, Lordon, England, June 4-8, 1973,
Proceedings. London, Royal Asronautical
Society, 1873, 26 p,

Review of the Concorde project status, operations, and refated
problems of ecological concern. Four examples are cited which
Htustrate the mixture of conventional and innovative elements in the
Coneorde. The impact of parameters peculiar to the Concorde on
wind-tunnel, structural, systams, and flight testing is demonstrated,
The handling operations of Concords prototypes during visits on five
continents are discussed, as well as the general compatibility of
Concorde with current ATC procedure and requirements, fuet
reserves and fuel reserve policy, and airfield operations. Ecological
areas with which Concorde interacts are cited, including community
noise, sonic boom, low-altitude atmaspheric pollution, high-altitude
atmospheric pollution, and cosmic radiation effects. ABK.

AT73-33183 ¥ A resource carrying aircraft for remote re-
gions. V. H. Atrill. In: Anglo-American Aeronautical Conferance,
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13th, London, Engiand, June 4.8, 1973, Proceedings.
London, Royal Aeronautical Society, 1973. 12 p.
Consideration of the possibility of using very large aircraft for
the first-leg movement of liquid and gaseous fossil fuels from the
Canadian and American Arctic. The Known tiquid and gaseous fossil
fuel resource situation in the Canadian and American Arctic is briefly
summarized, and the pipefine proposals actively being promoted are
cited, In view of the heavy expenditures for these pipelines, a very
large resource-carrying aircraft for first-leg movements is propased
which has a payload of close to 1200 tons for a mission of 500
nautical miles, It is claimed that these vehicles can operate in the
Arctic 18 to 18.5 hours per day. They will cruise at about 400 knots,
Their estimated cost is eighty million dollars per aircraft. AB K,

A73-33184 ¥ Short haul traffic - Matching the design to the
market. A. 5. Watson (Hawker Siddeley Aviation, Ltd,, Kingston an
Thames, Surrey, England}. In: Anglo-American Aeranautical Con-
ference, 13th, London, England, Jure 4-8, 1973, Proceedings.

London, Royal Aercnautical Society, 1973. 15
p.

Consideration of the patterns of development of the short-haul
market, and determination of the types of aircraft required to meet
the predicted needs. It is shown that on major high-density routes
growth will be mat by much bigger aircraft, there will be more direct
flights on less dense routes bypassing ‘hub airports,’ and a prolifera-
tion will take place in feeder routes using *bus-stop’ techniques. it is
concluded that three distinctive types of aircraft are required -
namely, very large aircraft for use on the predominantly leisure
routes and on the densest intermetropolitan routes, exceptionally
quiet aircraft of intermediate size to increase service frequencies and
route coverage within the main line systems, and a jet feederliner
which can generally operate profitably within standard fare strue.
tures. AB.K.

A73-3MN85 4 Rotary wing economics in a time of changing
social velues. J. A, McKenna {United Aircraft Corp., Sikorsky
Aircraft Div,, Stratford, Conn.). In: Anglo-American Aeronautical
Conference, 13th, London, England, June 4-8, 1973, Proceedings.
Lendon, Royal Aeronautical Society, 1973, 9 p.

Review of some of the ecological advantages of using helicopters

for carrying out logging operations, passenger transport, and offshora
oil exploration and production. It is shown that rotary-wing aircraft
have provided access to critical lumber resources without causing a
harmful environmental impact on the forests, Another advantage of
the helicopter is that its use for short-haul air transportation will save
land that would otherwise be wasted on large airports, Finally, the
economic advantage of using helicopters for offshore oil production
and transportation (particularly in the North Sea) to avoid undue
dependence on Middle East sources is stressed. AB.K.

A73-33188 # The Independenty Targeted Vehicle. O. L. L.
Fitzwilliams (Westland Helicopters, Ltd., Yeovil, Somerset, England).
In:  Anglo-American  Aeronautical Conference, 13th, London,
England, June 4-8, 1973, Proceedings. London,
Royal Aergnautical Society, 1973. 50 p.

Consideration of the feasibility of developing a small automated
vehicle for both ground and airborne transportation of individuals
not possessing piloting skills, The vehicle is assumed to be a
rotorcratt of about 2500 Ib gross weight in the general class of
fixed-wing tilt rotors, with two small prop-rotors lateraily disposed.
It carries two occupants and some baggage over a stage length of 500
miles. The functions of the collision-avoidance system required for a
network of such independently targeted vehicles {ITVs} are outlined,
and the capacity of the ITV traffic system Is estimated. A brief
description is given of the vehicle itself, emphasizing its main and
auxiliary controls. Market models of the vehicle are developed for
the years 1974 to 2001 and the years beyond 2001. Finally, the
credibility of the ITV system is discussed. AB.K.



A73-33187 # Towards simplification of avionics systams. J.
G. Wright. In: Anglo-American Aeronautical Conference, 13th,
London, England, June 4-8, 1973, Proceedings.
London, Royal Aercnautical Society, 1973, 23 p.

The possibility of reducing the cost, quantity, and complexity

of avionics systems components is explored, and some approaches

likely to make simplifications possible are pointed out. Special
attention is given to the icdentification of areas that hold a potential
for simptification. M.V.E.

A73-33188 § impact of advanced technology on jet aircraft.
C. F. Newberry, R. B. Holloway, G. E. Bergmann, and M. D. Nelsen
(Boeing Co., Wichita, Kan). In: Anglo-American Aeronautical
Conference, 13th, London, England, June 4-8, 1973, Proceedings.

London, Royal Aeronautical Society, 1973. 15
p. 63 refs,

Discussion of some of the possible fuwre directions that jet
aircraft design is likely to take under the influence of some recent
technology develapments. The effects upon aircraft design of four
technology advance areas, in particular, are considered, namely:
flight controls technology, jet engine noise suppression, supercritical
aeradynamics, and composite structures. M.V.E.

A73-33189 /4 Social aspects of the variable-pitch fan. J. G.
Kegnan (Dowty Rotot, Ltd., Gloucester, England). In: Anglo-
American Aetonautical Conference, 13th, London, England, June
4-8, 1973, Proceedings. London, Royal Aerg-
nautical Society, 1973. 19 p. 10 refs.

Discussion of the merits of the variable-pitch fan in turbafan jet
aircraft, particularly in STOL jet aircraft. It is shown that, with a
variable pitch fan, fan blade operation remains at high efficiency
throughout the flight envelope, a built-in thrust reverser is provided
at no extra ‘cost or weight, engine handiing is improved, and a
considerable noise reduction becomes possible. M.V.E.

A73-33190 / The expanding role for high bypass propul-
sion. G. Rosen {United Aircraft Corp., Hamilton Standard Div,,
Windsar Lacks, Conn.). In: Anglo-American Aeronautical Confer-
ence, 13th, London, England, June 4-8, 1973, Proceedings.
London, Royal Aeronautical Society, 1973. 16 p.
Discussion of potential uses of high-bypass fan engines in various
types of aircraft, covering military transport aircrafl, super-quiet
forward area reconnaissance aircraft, close-support attack aircraft,
carrier-based transport aircraft, compound helicopters, high-speed
ASW surface effect ships, and arctic amphibious surface effect
vehicles. 1t is shown that the lower the speed of the aircraft and the
higher the requirements in noise reduction, the higher should be the
bypass ratio for optimal aircraft performance. The potential benefits
fram very high bypass propulsion are analyzed in detail for individual
types of aircraft. V.2,

A73-33191 # The changing environment and propulsion. L.
G. Dawson and T, D, Sills {Rolls-Royce, Ltd., Derby, England}. in:
Anglo-American Aeronautical Conference, 13th, London, England,
June 4-8, 1973, Proceedings. l.ondon, Royal
Aeronadtical Society, 1973, 22 p. 13 refs,

Various sources of aircraft-related noise generation are discussed
in the context of a changing environment and advanced propulsion.
Airport noise and airframe noise and their effects on powerplant
gvolution are considered, covering powerplant instatlation, STOL,
externally blown flap, augmentor wing, and boosters. The noise-
unrelated pollution problems created by aviation are believed to be
manageable by further advances in aviation technology. The topics
also include the distribution, availability and demand of natural fuels
in civil aviation and the impact of mounting environmental pressures
on the further development of civil aviation. V.Z.

A73-33192 # The future for STOL. R. E. Hage and M. D.
Marks (Douglas Aircraft Co., Long Beach, Calif.). In: Anglo-
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American Aeronautical Conference, 13th, London, England, June
4-8, 1973, Proceedings. London, Royal Aero-
nautical Society, 1973.6 .

It is shown that currently ongoing STOL research and develop-
ment activities are yielding results which could in the foreseéable
future bring about a viable short-haul STOL system. In addition to
closing the gap on operational costs and fare levels between
conventional and short takeoff and landing aircraft, this system is
also likely to meet the stringent environmental requirements that the
air transport industry will have to observe. M.V.E.

AT3-33193 ¥ Social and economic implications of V/STOL.
R. H. Miller [MIT, Cambridge, Mass.}. In: Anglo-American Aero-
nautical Conference, 13th, London, England, June 4-8, 1973,
Proceedings. London, Royal Aeronautical
Society, 1973. 18 p.

The factors which determine the guality of air service in short
haul air gperations under 200 miles stage length are discussed.
Among the gualities by which a transportation system is judped are
cost, trip time, convenience, and comfort. The time which the
passenger judges in determining quality of service is total time, made
up of block time of the vehicle in transit, wait time, and access and
egress time to the terminal, Some fairly simple analyses serve to show
the interrelation between various conflicting reguirements for quality
of service represented by the time and cost factors. Air travel should
always offer several times the travel speed per unit of energy than
ground transportation systems. F.R.L.

A73-332011 Flight Simulation Symposium, 2nd, London,
England, May 16, 17, 1973, Procesdings. Symposium sponsored by
the Royal Aeronautical Society. London, Royal Aeronautical So-
ciety, 1973, 185 p.

The papers discuss the use of specific behavioral objectives in
simulater development, optimizing the use of the flight simulator,
total simulation, the development of visual systems for flight
simulation, the simulator as a tool for aviomics research, the
contribution of integrated product support to the uptime of
simulators, and the contribution of the simulator industry to military
training requirements, V/STOL research simulation, a flight research
program to define VTOL wisual simulator requirements, flight
simulation in helicopter and V/STOL research, BOAC experience and
usage of flight simulators, and pilot opinion on simulation are
considered.

F.A.L,

AT73-33202 ¢ The use of Specific Behavioral Objectives in
simulator and curriculum development and ather simulator uses. W.
L. Thomas {(United Air Lines, Inc., Denver, Colo.). In: Flight
Simulation Symposium, 2nd, London, England, May 16, 17, 1973,
Proceedings. London, Royal Aeronautical So-
ciety, 1973. 10 p.

The Specific Behavior Objective (SBO) concept, as part of a
systerms approach to flight training, has been given considerable
attention within the industry. This approach to the devetopment of
new programs and to the redevelopment of existing programs details
the objectives the training program must achieve, and serves as a
valuable and highly effective resource for determining evaluation
criteria. Progress made in adapting simulators and the programs to
FAA requirements is discussed. Application of the SBO concept can
cut down on the simulater program by eliminating those things
about flying that a pilot can already accomplish in a proficient
manner. Of major importance are the things application of the SBO
concept might do to the design of simulators, Some of the
difficulties most likely to be encountered in the simulator phase of
training are discussed. FAR.L.

A73-33203 # Optimising the use of the flight simulator. W,
A. Wooden and J. D. Cowell [British Qverseas Airways Corp.,
Lendon Airport, Hounslow, Middx., England}. In: Flight Simulation
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Symposium, 2nd, London, England, May 16, 17, 1973, Proceedings.
London, Royal Aeronautical Society, 1973, 14
p.

Consideration is given to airline type conversion and continua-
tion training and checking, In order to optimize the use of the flight
simulator it is considered that more formal arrangements for the
training of airline instructor/éxaminers should be set up. There
should be exploitation of the quite different and advantageous
enviranment of the flight simulator for initial type conversion
courses by the introduction of programmed learning, automated
demonstration, and maneuver replay, There should be increased use
of systems rigs, part-task trainers, and photographic models. For the
purpose of continuation check/training all possible steps should be
taken to provide total flight environment simulation. F.R.L.

ATI33204 & Total simulation - A near future goal. W. P.
Moran (American Airlines, Inc., New York, M.Y.). In: Flight
Simulation Symposium, 2nd, London, England, May 16, 17, 1973,
Proceedings. i London, Royal Aeronautical So-
ciety, 1973. 8 p.

Visual simulation has contributed greatly to a maore safe,
afficient, and economical method of training commercial airline crew
members. The training has been to the proficiency level required to
fly larger, faster, more complex aircraft, The ATA and IATA goal of
total simulation in airline flying training is considered 10 be now
attainable. Aithough there are still some desired refinements to
modern digital simulators and present day visual systems, it is
considered that the present realism and fidelity permits complete
training transfer. That transfer, however, is greatly dependent on
how affectively the simulator is used and maintained. FR.L.

A73-33206 ¥ The development of visual systems for flight
simulation. A. M. Spooner (Redifon Flight Simulation, Ltd.,
Crawley, Sussex, England). 1n: Flight Simulation Symposium, 2nd,
Londan, England, May 186, 17, 1973, Proceedings.

London, Royal Asronautical Society, 1973, 19 p. 11
refs.

Alternative methods of generating the visual images are re-
viewed, and methods of presenting them to the pilot are described,
The three main visual simulation methods, all capable of giving a
colored display with a visual angle about 60 deg wide are closed
circuit television/physical model (CCTV), cine film, and compister
generated image {CGI). CCTV systems have been developed ovet the
last 10 years, and the latest designs are faitly well optimized, Visual
systams using cine film are more compact and may be cheaper than
CCTV, but the envelope of possible flight paths is restricted. CGI
systems divide into the simple night-only visual systemn and the very
much maore complex version capable of presenting a daytime scene.

F.R.L.

A73-33206 # The simulator & tool for avianics research,
F. §. Stringar (Ministry of Defence, London, England). In: Flight
Simulation Symposium, 2nd, London, England, May 16, 17, 1973,
Proceedings. London, Royal Aeronautical So-
ciety, 1973. 9 p,

The observations here are designed to stimulate the avionics
system or ergonics designer to a correct application of simulation ta
give a cost-effective method of providing an end product which will
be a salution to a particular problem with a minimum of in-service
madification. It is important that the interrelationship between the
sircraft and the avionics system and the man-machine interface
should be understood as thoroughly as possible before very expensive
decisions are taken to build a prototype system into an aircraft.
Much ot this preliminary examination of design parameters and total
perfarmance envelope can be predicted by simulation. However, the
cast of simulation can be high, F.R.L.

A73-33208 # The simulator industry and its contribution to
military training requirements. M. A. B. Collin [RAF, London,
England). In: Flight Simulation Symposium, 2nd, London, England,

370

May 16, 17, 1973, Proceedings.
Aeronautical Society, 1973, 8 p.

The Royal Air Force has, over the last five to seven years,
supplemented a significant percentage of their pilot and other crew
member training with the use of complex full missign ftight
simulators. Since the beginning of 1970 the Service has seen the
progressive introduction of flight simulators for the Phantom,
Buccaneer and Harrier aircraft, and other crew trainers for air
electronic operators and navigators. Full mission flight simulator
training is reviewed, and the need for flight simulators is discussed, as
well as some revisions in the simulator policy. F.R.L,

London, Royal

AT73-33208 ¥ V/STOL research simulation at HSA. D. K.
Mendela and R. E. Sawtell {Hatfield Polytechnic, Hatfield, Herts.,
England). In: Flight Simulation Symposium, 2nd, London, England,
May 16, 17, 1973, Proceedings. London, Royal
Aeronautical Society, 1973. 35 p. 10 refs.

Flight simulation trials of VTOL and $TOL aircraft projects
carried out on a fixed base simulator are described. Typical results
achieved on the simulator are guoted for lift fan VTOL and STOL
aircraft. Improvements are noted in aircraft handling and perfor-
mance together with a reduction in pilot workload due to the
introduction of autostabilization, electronic head-up displays and
specific flight deck controls. Some limitations of the fixed base
simulator are shown., The new four degrees of freedom maoving-base
simulator, supported by the Honeywell HB32 digital computer which
was installed recently at HSA, Hatfield, is described. {Author)

A73-33210 ¥ A flight research program to define VTOL
visual simulator requirements. R, J. Milelli, W. A. Keane, and W. J.
Kenneatly (U.S. Army, Electronics Command, Fort Monmouth,
N.J). In: Flight Simulation Symposium, 2nd, London, England, May
16, 17, 1973, Praceedings. London, Royal
Aeronautical Society, 1973. 11 p,

During 1972, the U.5. Army Avionics Laboratory developed and
flew a unique airborne test helicopter designated as the Research
Aircraft for the Visual Environment {RAVE} to obtain comparative
data on pilot performance under both direct visual and TV mediated
imagery. TV imagery was presented on infinity collimated displays
and was variable with respect to both field of view and resolution.
Comparative performance for both direct and TV mediated systems
was obtained for a wide spectrum of airmobile maneuvers in a
confined tactical area as well as terrain following and terrain
avoidance over a tactical terain course. {Author)

AT73-33211 j Flight simulation in helicopter and V/STOL
research. T. Wilcock and B. M. Tomlinson (Royal Aircraft Establish-
ment, Bedford, England). In: Flight Simulation Symposium, 2nd,
London, E&ngland, May 16, 17, 1873, Proceedings.

London, Rayal Aeronautical Society, 1873. 20 p. 12
refs,

The flight simulator of the Aerodynamics Flight Division, RAE
Bedford, has for over a decade been used for research into aircraft
handling policies, and the emphasis is directed toward this particular
area of helicopter and V/STOL research. Those aspects are con-
sidered first in which the requirements for effective simulation differ
from those of conventianal aircraft, both in terms of the mathemati-
cal model of the vehicle being simutated and the methods of
displaying the vehicle’s characteristics and behavior to the pilot. The
Aerodynamics Flight Division simulator is then described, and a
number of simulations of V/STOL aircraft performed on the
simulator during the last decade are discussed, including a report on a
current program of STOL simulations, F.R.L.

A73-33212 ¢ BOAG expetience and usage of Hight simula-
tors, P. Brentnall and M. R. Jenkins (British Overseas Airways Corp.,
London Airport, Hounslow, Middx., England). in: Flight Simulation.
Symposium, 2nd, London, England, May 16, 17, 1973, Proceedings.
London, Royal Aeronautical Society, 1973. 8 p.

Fallowing a review of BOAC's experiences with various simula-

tors which they have operated since their advent, particular reference



is made to the 747 flight simulator. BOAC called, broadly, tor a
digital computer with a four-axis motion system, significant improve-
ments in the visual system, something new in the area of the
instructor’s console, and far closer tolerances in performance than
had been asked for previously. An external track recorder station was
installed, complete with a weather broadcast system to provide
prerecorded weather and automatic terminal information service
information on the voice channo! of the appropriate terminat VOR
stations. The three main subdivisions of usage are type conversion
training, low weather minima training, and recurrent practice and
checking. F.R.L.

A73-33216 Region of existence of frictional noise and
experimental verifications {Domaine d'existence de bruits de frotte-
ment at vérifications expérimentales). J.-M. Tatraux-Paro, 4.-C.
Chezeaux, and W. Bismuth {CNRS, Centre de Recherches Physiques,
Marseille, France). Acustica, vol. 28, May 1973, p. 272-278. 11 refs.
In French.

The range of existence, the frequencies, and the amplitudes of
friction vibrations are studied in terms of the slip velocity, The
experimental results for three types of tires slipping on an iron track
are studied. The range of existence and the frequency and amplitude
of the oscillations of a Stoker madel slipping against different types
of friction track are studied in terms of the slip velocity. Experi-
mental and theoretical results show that the Stoker model accounts
for the process generating the friction vibrations for low slip
velogities. {Authaor}

A73-33265 Experimental results in the case of the Non-
wailer wave-rider in the subsonic, transonic, and supersonic range
(Experimanteile Ergebnisse zum Nonweiler-Wellenreiter im Unter-
schall-, Teansschall- und Uberschallbereich}. U. Ganzer (Berlin,
Technische Universitit, Berlin, West Germany). Zeitschrift fir
Flugwissenschaften, vol. 21, May 1973, p. 153-158. 11 refs, In
German.

Pressure distributions were meastred on the surface of a
Nonweiler caret wing at free-stream Mach numbers of 0.2 t0 4.0. The
experimentally determined pressure distributions at the upper side,
the lower side and at the base are compared with the values
calculated by various theoretical methods in the subsonic and
supersonic regimes. Furthermore, the aerodynamic coefficients of
the caret wing, such as lift, drag and aerodynamic efficiency as
determined from the pressure distributions are presented.  (Author)

A73-33267 Turbulent boundary layer on a yawed wing. N.
V. €. Swamy (Indian Institute of Technology, Madras, India).
Zeitschrift fir Flugwissenschaften, vol. 21, May 1973, p. 163-166, 11
refs.

Hesults of a three-dimensianal turbulent boundary layer
developing on the suction side of a yawed wing kept in & uniform
flow are described. This extends the author's earlier work {1971) on
a yawed flat plate. The results are discussed in terms of several
proposed semiempirical methods. F.R.L.

A73-33382 # Combined environmental test and testing
installations {Kombinierts Umwehprifung und Priifanlagen). R.
Sundermann (Brabender Realtest GmbH, Duisburg, West Germany).
In: Problems and methods of simulating the environment; Annual
Mesting, Karlsruhe, West Germany, September 27-25, 1872, Reports.
Berghausen bei Karlsruhe, Institut fir Chemie

der Treib- und Explosivstoffe, 1973, p. 115-134. In German.
Environmental test chambers are used to reproduce the climatic
canditions existing anywhere on earth or in the atmosphere as a basis
for exposing components to be tested to their future environment
while subjecting these components 1o the tests which are significant
for a determination of the functional component suitability. A
testing installation for studying under varying climatic conditions the
mechanical characteristics of materials for aeronautical and astro-
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nautical uses is discussed. [nyestigations at wemperatures from -80 C
to +250 € and environmental pressures fram 760 to 0.001 torr are
possible. G.R.

A73-33410 Nonlinear filter evaluation for estimating
vehicte position and velocity using satellites. 5. G, Wilsan {Boeing
Co., Seattle, Wash,). [EEE Transactions on Aerospace and Electronic
Systemns, vol. AES-9, Jan. 1973, p. 65-75. B refs. U.S. Department of
Transportation Contract No. FABSWA-2109.

A73-33416 Winter simulation conferenca, San Francisco,
Calif., January 17-19, 1873, Proceedings. Conference sponsored by
ACM._ AIIE, IEEE, SHARE, 5Ci, and TIMS. Edited by A. C. Hoggatt
{California, University, Berkeley, Calif.}. New York, Institute of
Electrical and Electronics Engineers, Inc., 1973. 908 p. $15.

Topics discussed include the role of simulation in project
development, behavior and fearning models, simulation methodolo-
gy. and aerospace applications of simulation, including the real-time
simylation of a multiple-element defensive test enviranment, com-
puter simulation of the interactions between surface-to-air missile
systems and aircraft in a nonjamming environment and over flat
terrain, and the design and use of a simulator of some of the newly
autornated safety separation functions for terminal air traffic
control. Also discussed are languages used for simulation and the
problem of maintenance and reliability.

A.B.K.

A73-33419 ¥ Simulation in the design of automated air
traffic control functions. P, D. Flanagan, J. B. Currier, K. E. Willis.
In: Winter Simulation Conference, San Francisco, Calif., January
17-19, 1973, Proceedings. New York, Institute
of Electrical and Electronics Engineers, Inc., 1973, p. 449-462.
Description of the design end use of a simutator of some of the
newly automated safety separation functions for terminal air traffic
control {ATC). The program was used not only for analysis and
design of these functions but also as a testbed for the logic actually
implemented in the Knoxville, Tennessee terminal. imbedded in the
program is an emulator of the Goodyear Aerospace Corporation
STARAN IV Agsociative Processor used at Knoxville. The three
major ATC functions simulated are: {1) advanced midair conflict
prediction and evaluation, (2) conflict resalution maneuver genera-
tion, and {3} automated voice advisory message generation and
scheduling. Author}

AT3-33422 Methods for estimating drag polars of subsonic
airpianes, . Roskamn [Kansas, University, Lawrence, Kan.),
Lawrence, Kan., Roskam Aviation and Engineering Corp., 1971, 90
p. 6 refs. $4.50.

The purpose of this text is to present methods for computing
drag polars of conventional airplanes at Mach numbers befow 1.0.
The word conventional is to be interpreted such that airplanes with
highly swept, low aspect ratio wings are excluded. Two methods are
presented. First a very fast preliminary design method for estimating
drag polars at low Mach numbers, Second a mare elaborate (and also
more accurate) method for estimating drag polars over the entire
range below M = 1.0. The intent is that the first method be used in
the very first stages of preliminary design studies of new airplane
designs. The second method can be used to obtain more detailed and
accurate drag data for an airplane design once its configuration is
more or less determined. {Author}

A73-33423 Methods for estimating stability and sontrol
derivatives of conventional subsonic airplanes. J. Raskam (Kansas,
University, Lawrence, Kan.), Lawrence, Kan,, Roskam Aviation and
Enginearing Corp., 1971, 110 p. 7 refs. $6.50,

This text provides methods for computing numbers of stability
and control derivatives for conventional, tail-aft airplanes in subsonic
flight. Such methods are particularly valuable when doing parametric
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ar preliminary design studies of stability and control characteristics
of airplanes. The methads aliow students to corme up with estimated
stability characteristics of their own design within a reasonable
period of time and with reasonable accuracy. The methods presented
apply to most jer airplane configurations with power-on or power-
off, because power effects on the aerodynamic derivatives are small.

F.R.L.

AT73-33477 Reliability of aerospace fluidic controls, J. M.
Mix (AiResearch Manufacturing Ca., Los Angeles, Calif.). Fluidics
Quarterly, vol. 5, Jan, 1973, p. 96-109,

Discussion of aerospace Huidic control system designs developed
by the Company under a fluidic tachnology program initiated in the
early 1960's. The systems covered include a load control system, &
fluidic temperature sensor, a pneumatic actuator for thrust reverser,
the Lockheed 5-3A pressure regulating valve, the Concorde SST
fluidic speed control systern of thrust reverser, the APU surge control
valve of the B-1 aircraft, an engine thrust reverser speed and torque
control system, and various filter designs. Test data are given to
demonstrate the reliability of fluidic control modules in aerospace
contrel applications. V.2

A73-33478 Hydrefluidic component and system reliabili-
ty. L. J. Banaszak {Honeywell, Inc., Minneapolis, Minn.). Fiuidics
Quarterly, vol. 5, Jan. 1973, p. 110-120. Grant No. DAAJQ2-67-
C-0003.

Reliability/life test results are evaluated for hydroftuidic control
components and systems in helicopter applications, Failure criteria
tor rate sensors, amphifiers, bellows and trim contro!l are given. Life
limiting characteristics of hydrofluidic components are shown to
exceed greatly 3000 hr of operating time. It is also concluded that
catastrophic failures are not inherent in hydrofluidic components
and that their replacement lifetimes mast probably far exceed the
lifetimes of their intended applications. Effective corrective measures
were developed and supplemented for all hydrofluidic drift-type
failure modes encountered during the test program. V.Z.

A73-33480 * # Effect of rotor design tip speed on serody-
nami¢ performance of a model VTOL lift fan under static and
crossflow conditions. N. Q. Stockman, 1. J. Loeffler, and S. Lieblein
(NASA, Lewis Research Center, VTOL Propulsion Branch, Cleve-
land, Ohiol. American Society of Mechanical Engineers, Gas Turbine
Conference and Products Show, Washington, D.C., Apr, &8 12,1973,
Paper 73-GT-2. 8 p. 9 refs. Members, $1.00; nonmembers, $3.00,

A73-33481 # Investigation of the aerodynamic performance
of small axial turbines. J. 5. Ewen, F. W. Huber, and J. P. Mitchell
[United Aircraft Corp., Pratt and Whitney Aircraft Div., West Palm
Beach, Fla.}. American Society of Mechanical Engineers, Gas Turbine
Confersnce and Products Show, Washington, D.C., Apr. 812, 1973,

Paper 73-GT-3. 7 p. 9 refs. Members, $1.00; nonmembers, $3.00,
This paper describes results of an experimental investigation of
small axial turbine performance characteristics. Included are test data
on the effects of the following design variables on small turbine
aeradynamic efficiency: blade height, vane endwall contouring, blade
reaction, blade tip clearance, stage work, and vane and blade airfoil
row solidity. In addition, the effects of vane, blade, and disk cooling
air injection on turbine efficiency are presented. The turbines
evaluated were single stage, low aspect ratio configurations sized for
airflows of 3.63 kg/sec or less and designed for inlet temperatures in
the 2200-t0-2600 deg F range. The efficiency data presented in the
paper cover both design and off-design velocity and pressure ratios.
These data ilustrate that relatively high efficiencies can be obtained

in small, low aspect ratio axial turbines with an optimum design.
[Author}

A73-33443 i Reduction of nitrogen oxide emissions from a
gas turbine by fuel modifications. H. Shaw {Esso Goverament
Research Laboratory, Linden, N.J.). American Society of Mechanical
Engineers, Gas Turbine Conference and Products Show, Washington,
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D.C., Apr. 8-12, 1973, Paper 73-GT-5. 8 p. 21 refs. Members, $1.00;
nonmembers, $3.00. Contract No. F33615-71.G-1575.

A broad experimental program was undertaken to assess the
feasibility of reducing NOx from aircraft gas turbine engines by fye}
moditications [{additives and/or treatments). The modifications wera
selected without regard to practical limitations in order not tg
obscure potentially usetul approaches. The Esso high-pressure can.
nular combustor was used to simulate the characteristic emissions of
gas turbines. Approximately 70 fuel modifications were tested using
Jet A as the hase fuel. None of the investigated additives was fully
acceptable because of the relatively low NOx reduction that was
obtained even with high additive treat rates. The experimental work
was carried out at an overall air to fuel ratio of around 50 and at g
pressure of 48 psig. The exhaust gas composition was typical of the
latest aircraft turbine engines with the exception of the carbon
menoxide levels which were too high. {Author)

A73-33484 4 Small turbomachinery compressor and fan
aerodynamics. R. C. Pampreen {AiResearch Manufacturing Company
of America, Phoenix, Ariz.}). American Society of Mechanical
Engineers, Gas Turbine Conference and Praducts Show, Washington,
D.C.. Apr. 8-12, 1973, Paper 73-GT-6. 6 p. 9 refs, Members, $1 00;
nonmembers, $3.00.

This paper discusses aerodynamic consideratians in the design of
small turbomachinery axial and centrifugal compressors and fans.
Test results are presented to show the effect of scaling on compressor
performance. Correlations are presented which relate COMmpressor
efficiency to Reynolds number and clearance. Mt is shown that
clearance effects are more prominent when scaling designs, and
Reynolds number effects are more prominent as density is lowered.

(Authar)

AT73-33485 ¥ Dynamic gas temperature measurements in a
gas turbine transition duct exit. R. R. Dils {United Aircraft Materials
Engineering and Research Laboratory, Middletown, Conn.).
American Society of Mechanical Enginears, Gas Turbine Conference
and Products Show, Washington, D.C., Apr. 8-12, 1873, Paper
73-GT-7.13 p. 42 refs. Members, $1.00; nonmembers, $3.00.

Wide bandwidth gas temperature measurements in the transition
duct exit of a gas turbine show that large gas temperature
fluctuations occur at any point in the duct exit, The temperature
fluctuations increase with engine thrust level, exceading 1000 deg F
at takeoH. Probabilistic and spectral analyses of the data indicate
that the gas temperature fluctuations are due to nonaxial displace-
ments of partially mixed secondary air jet zones in the transition
duct exit. The jet zones are driven by the combustion processes in
the forward sections of the main burner. The combustion processes
regeneratively and nonlinearly amplify the longitudinal resonant
acaustic pressure modes of the diffuser duct and the main burner and
generate periadic velocity fluctuations in the combustion products
leaving the forward sections of the main burner. Surface termnperature
waves induced at the leading edge of the first-stage turbine nozzle
guide vanes by the main burner exhaust gases are also obtained from
the data. {Auther)

A73-33487 # Compressible flow theories for airfoil cazcades.
J. P. Gostelow {Science Research Council, Turbomachinery Labora-
tory, Cambridge, England). American Society of Mechanical Engi-
neers, Gas Turbine Conference and Products Show, Washington,
D.C, Apr. 8-12, 1973, Paper 73-GT-9. 12 p. 68 refs. Members,
£1.00; nonmembers, $3.00.

Solutions to the direct problem of subsonic fiow calculation for
cascades are firstly reviewed and the existing techniques are classified
into series, iterative, matrix, and streamline curvature solutions. Most
techniques appear to be successful when the peak velocity remains
subsonic. Some solutions to the design problem are reviewed but
results from these require further verification. Purely supersonic
cascade flows, although rare, offer no particular difficulties but the
regime of greatest current activity invatves transanic or mixed flows.
Where both subsonic and supersonic flows exist various new
technigues offer great promise. {Author)



A73-33488 * # The use of a finite difference technique to
predict cascade, stator, and rotor deviation angles and optimum
angles of attack, P. R. Dodge (AiResearch Manufacturing Company
of Arizona, Phaenix, Ariz.). American Society of Mechanical
Engineers, Gas Turbine Conference and Products Show, Washington,
D.C., Apr. 812 1973 Paper 73-GT-10. 6 p. 11 refs. Members,
$1.00; nonmermbers, $3.00. Cantract No. NAS3-15324,

A73-33489 # Low emissions combustion for the regenera-
tive gas turbine. | - Theoretical and design considerations. W. RB.
Wade, P. |. Shen, C. W. Owens, and A. F. Mclean (Ford Motor Co.,
Dearborn, Mich.}. American Society of Mechanical Engineers, Gas
Turbine Conference and Products Show, Washington, D.C., Apr.
812, 1973, Paper 73-GT-11. 17 p. 38 refs, Members, $1.00;
nonmembers, $3.00,

A73-33490 # Low emissions combustion for the regemera-
tive gas turbine, 1l - Experimental technigues, results, and assess-
ment. N. A. Azelborn, W. R. Wade, J. R. Secord, and A F. McLean
{Ford Motor Co., Dearbarn, Mich.). American Society of Mechartical
Engineers, Gas Turbine Conference and Products Show, Washington,
D.C., Apr. 8§12, 1973, Paper 73-GT-12. 7 p. Members, $1.00;
nonmembers, $3.00.

A73-33492 ¥ ¢n the unsteady supersonic cascade with a
subsonic leading edge - An exact first order theory, 1. M. Kurosaka
(General Electric Co., Schenectady, N.Y.}. American Society of
Mechanical Engineers, Gas Turbine Canferenice and Products Show,
Washington, D.C., Apr. 8-12, 1973, Paper 73-GT-15. 10 p. 11 refs.
Members, $1.00; nonmembers, $3.00.

A7333493 # On the unsteady supersonic cascade with a
subsonic leading edge - An exact first order theory. It M. Kurosaka
(General Electric Co., Schenectady, N.Y.}, American Society of
Mechanical Engineers, Gas Turbine Conference and Products Show,
Washington, 0.C., Apr. 812, 1973, Paper 73-GT-16. 2 p. 6 refs.
Members, $1.00; nonmembers, $3.00. Research sponsered by the
General Electric Co.

A73-33484 # A contribution to the theoretical and experi-
mental examination of the flow through plane supersonic
deceleration cascades and supersonic compressor Totors. H. Simon
{Rheinisch-Westfilische Technische Hochschule, Aachen, West
Germany). American Society of Mechanical Engineers, Gas Turbine
Conference and Products Shaw, Washington, D, C., Apr. 812, 1973,
Paper 73-GT-17. 11 p. 12 refs. Members, $1.00; nonmembers, $3.00.

A73-33495 §# Effectiveness and heat transfer with full-
coveraga film coaling. D. E. Metzger {Arizona State University,
Tempe, Ariz.), 0. 1. Takeuchi, and P. A. Kuenstler. American Society
of Mechsnical Engineers, Gas Turbine Conference and Products
Show, Washington, D.C., Apr. 8-12, 1973, Paper 73-GT-18. 5 p. 13
refs. Members, $1.00; nonmembers, $3.00.

The paper presents experimental results for performance of
full-coverage film cooled surfaces. Effectiveness and heat transfer are
measured on plane surfaces with discrete injection through the
surface at an array of points into a turbulent mainstream boundary
layer. The injection is normal to the surface, through circular holes
arranged in both in-line and staggered patterns with 4.8 hole
diameters used for both the row-to-row spacing and the hole-to-hole
spacing within a single row. Both the film and mainstream fluids are
air, and property differences are kept small throughout the study.
Uniform injection over the entire array at film-to-mainstream
velocity ratios of 0.1 and 0.2 with a uniform wall temperature
boundary condition are covered. Results are compared with predic-
tions using superposition of available single hole local effectiveness
values. (Author}

373

A73-33500

A73-33496 * § Contral of turbofan lift engines for VTQOL
aircraft. J. F. Sellers and J. R. Szuch {NASA, Lewis Research Center,
Dynamics and Controls Branch, Clevetand, Ohial. American Society
of Machanical Engineers, Gas Turbine Conference and Products
Show, Washington, D.C., Apr. 8-12, 1973, Paper 73-G 2011 p. 9
refs. Members, $1.00; nonmembers, $3.00.

This paper presents the results of an analytical study of the
dynamics and control of wurbofan lift engines, and proposes methods
of meeting the response requirements imposed by the VTOL aircraft
application. Two types of lift fan engines are discussed: the integral
and remote. The integral engine is a conventianal two-spool, high
bypass ratio turbofan designed for low noise and short length. The
remote engine employs a gas generator and a fift fan which are
separated by a duct, and which need not be coaxial, For the integral
engine, a control system design is presented which satisfies the VTOL
response requirements, For the remote engine, two unconventional
methods of control involving flow transfer between lift units are
discussed. {Author}

A73-33497 # Interface effects between a moving supersonic
blade cascade and a downstream diffuser cascade. J. Fabri, J.
Reboux, and F. Hirsinger (ONERA, Chatillon-sous-Bagneux, Hauts-
de-Seine, France). American Society of Mechanical Engineers, Gas
Turbrine Conference and Products Show, Washington, D.C., Apr
812 1973 Paper 73-GT-23. 6 p. 10 refs. Members, $1.00;
nonmembers, $3.00.

A73-33498 * ¥ Propulsion system for research VTOL trans-
ports. L. W. Gerisma (NASA, Lewis Research Center, Cleveland,
Ohio) and S$. Zigan (General Electric Co., Cincinnati, Ohio}.
American Society of Mechanical Engineers, Gas Turbine Conference
and Products Show, Washington, D.C., Apr. 8-12, 1973, Paper
72-GT-24. 8 p. 8 refs. Members, $1.00; nonmembers, $3.00.

In anticipation of an eventual VTOL requirement for civil
aviation, NASA has been conducting stuclies directed toward
determining and developing the technalogy required for a com-
mercial VTOL transport. The commercial transport configurations of
such a VTOL transport are briefly reviewed, the propulsion system
specifications and components developed by the engine study
contractor are presented and described, and methods for using the
lift-propulsion system for aircraft attitude control are discussed.

{Author}

A73-33499 # Newkirk effect - Thermally induced dynamic
instability of high-speed rotors. A. D. Dimarogonas {Lehigh Univer-
sity, Bethiehemn, Pa.). American Society of Mechanical Enginesrs,
Gas Turbine Conference and Products Show, Washingtan, D.C., Apr.
8§12 1973, Paper 73-GT-26. 11 p. 6 refs. Members, $1.00:;
nonmembers, $3.00.

The Newkirk effect is the vibration change due to thermal
distortion of a rotor caused by rubbing on stationary compenents.
The static bow due to an arbitrary heat input can be found from a
convolution integral of a source bow function and a heat functien.
Utilizing the dynamic response of the system, the resulting dynamic
bow was computed. This dynamic bow contrals the generated heat
and the associated heat function. The resulting model can be
described by a complex integral equation which can be transformed
into two nonlinear differential equations. The stability and the
modes of these equations have been studied. The eguations them-
selves were salved with numerical methods. Three modes of the
Newkirk effect were discovered: spiraling, oscillating, and constant
modes. 1t was found that critical speeds only indirectly influence the
modes. The important factor is still the dynamic characteristics of
the system in the form of a phase angle. {Authar}

A73-33500 * # Aerodynamic study of a turbine designed for a
small low-cost turbofan engine. M. G. Kofskey and W. J. Nusbaum
{NASA, Lewis Research Center, Cleveland, Ohio}. American Sociaty
of Mechanical Engineers, Gas Turbine Conference and Products



A73-33501

Show, Washington, D.C., Apr. 8-12, 1973, Paper 73-GT-29. 11 p. 5
refs, Members, $1.00; nonmembers, $3.00. :

A73-335 # Upstréam attenuation and quasi-steady rotor
lift fluctuations in asymmetric flows in axial compressors. E. M.
Greitzer {United Aircraft Carp., Pratt and Whitney Aircraft Div.,
East Hartford, Conn.). American Society of Mechanical Engineers,
Gas Turbine Conference and Products Show, Washington, D.C., Apr.
812, 1973, Paper 73-GT-30. 10 p. 8 refs. Members, $1,00;
nonmembers, $3.00.

A73.33503 ¥ Lift and measurements in an aerofoil in
unsteady flow. D. W. Holmes {Science Research Council, Turbo-
machinery Laboratory, Cambridge, England}. American Society of
Mechanical Engineers, Gas Turbine Conference and Products Show,
Washington, D.C., Apr. 812, 1973, Paper 73-GT-41. 12 p. 12 refs.
Members, $1.00; nonmembers, $3.00. Research supported by Rolls
Royce, Ltd,

A wind tunnel is described which is capable of producing both
‘transverse” and ‘streamwise’ qusts. An account is given of the iift and
pressure fluctuations measured on an isolated airfoil tested in the
tunnel. The response to a transverse gust compares well with Kemp's
(1952) theory, although the pressure distribution is not as predicted,
The results suggest that the wake behavior and, in particular, the
existence of a separation region can in practice seriously affect the
validity of applying the now classical unsteady vortex theory.

{Author}

A73-33504 # Remanufacture of jet anging compressor com-
ponents. M. Weinstein (Chromallioy American Caorp., San Antonig,
Tex.). American Society of Mechanical Engineers, Gas Turbine
Confergnece and Products Show, Washington, D.C., Apr. 8-12, 7973,
Paper 73.GT-43. 8 p. Members, $1.00; nonmembers, $3.00,

A description of the various mechanical operations employed in
the remanufacture of gas turbine engine compressor components
such as blading, rotor disks and spacer, vane shroud assemblies, and
air seals are given, The operations described include tungsten inert
gas, plasma needle arc and electron beam welding, furnace and torch
brazing, glass bead and shot peening, magnetic particle snd uitrasonic
inspection, plasma spray and diffusion coating, Emphasis is given to
the effect of these operations on the mechanical integrity of the
engine component. For example, the effect of welding, brazing,
peening, and diffusion coating on the high-cycle fatigue strength of
compressar stator and rotor components is discussed, The effect of
repair operations on fjet engine compressor performance is also
considerad, {Author}

A73-33505 # Repair of turhine blades and vanes. D. S,
Duvalt and ). R. Doyle (Pratt, and Whitney Aircraft Materials
Engineering and Research Laboratory, Middletown, Conn.}.
Arnerican Society of Mechanical Engineers, Gas Turbine Conference
and Producrts Show, Washington, D.C, Apr. 8§12, 1973, Paper
73GT-44. 14 p, Members, $1.00; nonmembers, $3.00.

Fusion-weld repair of turbine components made from high-
strength nickel-base superalloys is complicated by the relatively poor
weldability of these materials. In turhine vanes constructed of cast
Waspaloy {a superalloy of moderate strength), service-induced
damage can be repaired by careful gas-tungsten-arc welding proce-
dures without significant incidence of weldment cracking. Weld
repair of the higher strength vane alloy Ince 713 requires the use of
special techniques such as dissimilar weld filter alloys and/or unique
preheating methods to produce crack-free repair welds, {Author)

A73.33507 ¥ Transient analysis of ceramic vanes for heavy
duty pm turbines. R. T. Schaller and T. J. Rahaim {Westinghouse
Electric Corp., Lester, Pa.). American Saociety of Mechanical Engi-
neers, Gaz Turbine Conference and Products Show, Washington,
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D.C, Apr. 812, 1973, Paper 73.GT46. 9 p. 12 refs. Members,
$1.00; nonmembers, $3.00.

A transient analysis of thermal stresses in ceramic stationary
vanes is presented. The application of ceramics to gas turbines
represents en alternate approach for designers to increase operating
temperatures. Highly dense silicon carbide and silicon nitride vanes
are analyzed for appfication in a heavy duty gas turbine. The most
severe thermal loading condition for this turbine is imposed on the
vanes, The purpose of this paper is to present the effect of ceramic
material, vane size, air foil, cross-sectional geometry, and gas inlet
temperature on the thermal response of ceramic vanes. {Author)

AT3335098 j# Gas turbine vibration limits - A fundamental
view. G. A. Ludwig and O. D. Erdmann {General Electric Co., Gas
Turbine Products Div., Schenectady, N.Y.). American Society of
Mechanical Engineers, Gas Turbine Conference and Products Show,
Washington, D.C., Apr. 8-12, 1973, Paper 73-GT-48. 6 p. Members,
$1.00; nonmembers, $3.00,

An attempt is made to categorize the vibration responss
characteristics of several types of rotating machinery, with specific
emphasis on industrial type gas turbines. Absolute anc relative
motions and units of measurement are discussed, and a vibration
‘standard’ is proposed that has been successfully applied to a large
family of industriai gas turbines. M.V.E.

A73-33510 ¥ Tramsonic flow through a trbine stator
treated as an axisymmetric problem. H. J, Schréder and P, Schuster
{Motoren: und Turbinen-Union Minchen GmbH, Munich, West
Germany}. American Society of Mechanical Engineers, Gas Turbine
Conference and Products Show, Washington, D.C., Apr. 8-12, 1973,
Paper 73-GT-51. 12 p. 6 refs. Members, $1.00; nonmembers, $3.00.

A73-33512 § A wake and an eddy in a rotating, radial-flow
passage. | - Experimental cbservations. J. Moore (GE Research and
Development Center, Schenectady, N.Y.). American Society of
Mechanical Engineers, Gas Turbine Conference and Products Show,
Washington, D.C., Apr. 8-12, 1973, Paper 73-GT-57. 8 p. 11 refs,
Members, $1.00; nonmembers, $3.00. NSF Grant No. GK-74922,

A7333515 * # Experimental evaluation of the effects of a
blunt leading edge an the performance of a transonic rotor. L. Reid
and D, C. Urasek {NASA, Lewis Flight Center, Cleveland, Ohio).
American Society of Mechanical Engineers, Gas Turbine Conference
and Products Show, Washington, D.C., Apr. 8-12, 1973, Paper
73-GT-60. 6 p. Members, $1.00; nonmembers, $3.00.

A73-33516 # Hot isostatic pressing of titanium alloys for
turbine engine components. G. H. Harth (Batteite Columbus Labora-
tories, Columbus, Ohiol. American Society of Mechanical Engineers,
Gas Turbine Conference and Products Show, Washington, D.C., Apyr,
8-12, 1973, Paper 73.GT-63. 6 p. 7 refs. Members, $1.00; non-
members, $3.00,

AT3 33617 ¥ Design considerations for supersonic V/STOL
aircraft. D. Migdal, R. Cea, and R. McNiece {Grumman Aerospace
Corp., Bethpage, N.Y.}. American Society of Mechanical Engineers,
Gas Turbine Conferance and Products Shaw, Washington, D.C., Apr,
812, 1973, Paper 73-GT-65. 12 p. Members, $1.00; nonmembers,
$3.00.

' Postulating the requirement for one supersonic V/STOL aircraft
to perform a variety of potentially useful military missions, several
design options were explored: the effects on aircraft size/
performance of cruise engine bypass and operating pressure ratios;
the use of afterbuming cruise engines for V/STOL; and the resulting
surface temperature/vefocity properties. It was concluded that 8
moderate bypass ratio {0.8) was near optimum for the supersonic
missicns and a high bypass ratio (2.5} is desirable for the subsonic



missions. The use of afterburning during V/STOL can yield signif-
icant reductions in aircraft gross weight and may not raquire
unreasanably large danger areas for a steel deck. {Author)

A73-33618 # Conceptual study of high performance
V/STOL fighters. P. . Kappus and A. 0. Kohn {General Electric
Co., Advanced Military Combat Systems, Cincinnati, Ohio).
American Society of Mechanical Engineers, Gas Turbine Conference
and Products Show, Washington, D.C., Apr. 812, 1973, Paper
73-GT-66. 19 p. Members, $1.00; nonmembers, $3.00.

A simplified, conceptual study has been conducted to identify
the effect of a variety of conceptual approaches on the design of
VTOL interceptor type fighter aircraft with high supersonic speed
capability and high levels of excess power at subsonic and supersonic
combat conditions. The study assumes advanced technology in
aircraft and propulsion systems consistent with an 10C ({Initial
Operational Capability} in the early to mid 1980°s. Included are
designs using augmented lift/cruise engines. Also evaluated are tilt
pod and nose hanger configurations. All configurations are designed
for identical mission range/payload requirements. Specific design
problems encountered in the various configurations are discussed,
with special attention paid to the problems of batance and attitude
control in the lift mode. {Author)

A73-33519 # Compound sjector thrust sugmenter develop-
mant. L. W. Throndson (North American Rockwell Corp., Aijrcraft
Div., Columbus, Qhiol, American Society of Mechanical Engineers,
Gas Turbine Conference and Products Show, Washington, D.C., Apr.
8172, 1973, Paper 73-GT-67. 10 p. 14 refs. Members, $1.00;
nonmembers, $3.00.

The basit simplicity of ejectors provides an advantageous form
of engine thrust augmentation for V/STOL aircraft. Application
requires careful internal seredynamics development to provide high
augmentation ratios in compact, short length, ejector installations.
Development of the compound ejector through rig and wind twunnel
tests is described wherein Coanda flow and improved central primary
flow injection are combined. Several methods of reducing ejector
volume are employed through increased mixing and diffusion rates
while directing attention to loss sources such as inlet blockage.

{Author)

A73-33621 # Lift engine blesd flow management for a
V/STOL fighter reaction contral system. C. N. Webster {Vought
Aeronautics Co., Dallas, Tex.). American Society of Mechanical
Engineers, Gas Turbine Conference and Products Show, Washington,
D.C.. Apr. 812, 1973, Paper 73-GT-70. 11 p. Members, $1.00;
nonmembers, $3.00.

A73-33522 # V/STOL. airframe/propulsion integration prob-
fem areas. 0. Sutliff (General Dynamics Corp., Convair Aerospace
Div., San Diego, Calif.). American Society of Mechanical Engineers,
Gas Turbine Conference and Products Show, Washington, D.C., Apr.
§.12, 1973, Paper 73-GT-76. 11 p. Members, $1.00; nonmembers,
$3.00.

The integration of V/STOL airframe and propulsion systems
requires consideration of problems not experienced in conventional
aircraft. These problems are discussed in terms of several propulsion
arvangements of lift jets and vectored cruise engines. Thrust
requirements are compared for the propulsion arrangements and the
exhaust flow pattern, and its interference and reingestion effects
developed in ground proximity, are reviewed. Selected design
problems involving store and landing gear location and the use of lift
jets for emergency cruise are discussed. Finally, a comparison is made
of the weight and costs of the aircraft, each using a different
propulsion arrangement, {Author}

A73-33523 # Performance of jet V/STOL tactical aircraft
nozzles. E. H. Miller {Grumman Aerospace Corp., Bethpage, N.Y.).
Amarican Society of Mechanical Enginsers, Gas Turbine Conference
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and Products Show, Washington, D.C., Apr. 812, 1973, Paper
732GT-77. 11 p. § refs. Members, $1.00; nonmembers, $3.00.
V/STOL aircraft impose stringent requirements on exhaust
nozzles. In many cases, this type nozzle must provide a high level of
thrust for liftoff and maintain it while vectoring. Grumman ran a test
program to optimize V/STOL nozzle designs and obtain a basic
understanding of the complicated exhaust nozzle flow process. The
program made use of fiberglass models which wera 1/6.5 scale of
representative fighter designs, Tests were run statically with cold air,
The configurations examined were cut-off plug. single bearing
swivel-tee plenum, single bearing swivel-scroll plenum, and flap
nozzle. The effects of number of vanes, Mach number, and distortion
were examnined. ' {Auther)

A73-336524 # Pressure measurements oh the rotating blades
of an axial-flow compressor. M. R. Sexton, W. F. O'Brien, Jr., and H.
L. Moses (Virginia Polytechnic Institute and State University,
Blacksburg, Va.). American Society of Mechanical Engineers, Gas
Turbine Conference and Products Show, Washington, D.C., Apr.
812 1973 Paper 73-GT-79. 7 p. 11 refs. Members, $1.00;
nonmembers, $3.00. Navy-supported research. Project SQUD.

A73-33526 # Turbulence downstream of stationary and
rotating cascades. R. Kiock (Institut fiir Aerodynamik, Braun-
schweig, West Germany}. American Society of Mechanical Engineers,
Gas Turbine Conference and Products Shew, Washington, o.c., Apr.
8.12 1973, Paper 73-GT-80. 13 p. 18 refs. Members, $1.00;
nonmembers, $3.00.

In & compressor, the inflow turbulence to the different stages
determines the blade boundary layer behavior, especially at low
Reynolds numbers as they occur in jet engines. Therefors, the
knowledge of the tutbulence guantities in a compressor is very
important for compressor research and design. Somae investigations of
wrbulence parameters behind stationary and rotating cascades are
described. Velocity fluctuations were detected in 2 frequency range
from 20 to 30,000 Hz by a hot-wire prabe. Starting with a plane
decelerating cascade, the stationary and instationary quantities are
evaluated downstream of the cascade and transferred to averall
values reprasenting certain mean values along one hlade spacing.

{Author}

AT3I 33526 # A current turbing engine maintenance program
and the experience and logic upon which it is based. F. S. Nowlan
{United Air Lines, 1nc., San Francisco International Airport, Calit.).
American Society of Mechanical Engineers, Gas Turbine Conference
and Products Show, Washington, D.C., Apr. 812, 1973, Paper
73-GT-81. 18 p. 6 refs. Members, $1.00; nonmembers, $3.00.

AT3-33527 # Inviscid flow through a cascade of thick,
cambered airfoils. | - Incompressible flow. D. A. Frith {Department
of Supply, Aeronautical Research Laboratories, Melbourne,
Australia). American Society of Mechanical Engineers, Gas Turbine
Conference and Products Show, Washington, D.C., Apr. 812, 1373,
Paper 73-GT-84. 7 p. Members, $1.00; nonmembers, $3.00.

A73-33528B # Inviscid flow through a cascade of thick,
cambered airfoils. 1} - Compressible flow. D. A, Frith (Department of
Supply, Aetonautical Research Laboratories, Melbourne, Australial.
American Society aof Mechanical Engineers, Gas Turbine Conference
and Products Show, Washington, D.C., Apr. 8-12, 1973, Faper
73-GT-85. 6 p. Members, $1.00; nonmembers, $3.00.

A73-33529 # Comparative analysis of turbine logs parame-
twrs. A. T. Timm (Wisconsin Public Service Commission, Madisan,
Wis.) and N. H. Beachley {Wisconsin, University, Madison, Wis.).
American Saciety of Mecharical Engineers, Gas Turbine Conference
and Products Show, Washington, D.C., Apr. 8-12, 1973, Paper



A73-33530

73-GT-31.10 p. 7 refs. Members, $1.00; nenmembers, $3.00,
Prediction of axisl flow turbine performance requires accurate
loss parameters. Ainley and Mathiesan’s loss data have been widely
used in the field for a number of years. This set of data is compared
with a composite set consisting primarily of loss parameters from a
study made recently by Balie and Binsley. Turbine performance
calculations using computerized three-dimensional techniques have
been performed for a wide range of turbine configurations and
operating conditions, using bath sets of loss data. Little stgnificant
difference is found in the resuhts obtained by using either approach.
{Author}

A73-33530 # Nondestructive inspection method for et en-
gitte turbine blades. i. R. Kraska (Generaf American Transportation
Corp., Niles, 1.} and W. L. Berndt {USAF, Oklahoma Air Material
Area, Tinker AFB, Okla.). American Society of Mechanical En-
gineers, Gas Turbine Conference ang Products Show, Washington,
DC, Apr. 812 1973, Paper 73-GT-92. 11 p. Members, $1.00;
nonmembers, $3.00,

AT3-33536 # Pollution of the upper, atmosphere revisited.
W. W. Kellogg {(National Center for Atmospheric Research, Boulder,
Colo.). American Institute of Asronautics and Astronautics and
American Meteorological Society, 'International Confarence on the
Environmental !mpact of Aegrospace QOperations in the High Atma-
sphere, Denver, Colo., June 11- 13, 1973, AIAA Paper 73492, 5 p.
10 refs. Members, $1.50; nanmembers, $2.00. '

Since the upper atmosphere is 50 tenuous and since contami-
nants introduced there can have a fong residerice time, the possibility
of modifying it by human intervention has been raised a number of
times in the past. In the early 1960% very large booster r'ockets, then
only on the drawing board, caused some concern in this regard, but it
was not urtil 1970 that widespread attention was drawn to the
effects of high flying aircraft on the stratosphere. This has reopened
the guestion of polluting the upper atmosphere. We will review what
we know now in the light of what we think we will need to know in
order to predict the environmental effects of advancing aerospace
technology. {Author}

A73-33546 4 Concentration of OH and NO in YJ93-GE-3
engine exhausts measured in sity by narrow-line UV absorption. W,
K. McGregor, B. L. Seiber, and J. D. Few (ARO, inc.,” Arnotd
Engineering Development Center, Arnald Air Force Station, Tenn,}.
American Institute of Aeronsutics and Astronautics and Ametican
Meteorological Society, Internationsi Conference on the Environ-
mental impact of Aerespace Operstions in the High Atmosphers,
Denver, Colo., June 11-13, 1973, AJAA Paper 73-506. 12 p. 18 refs,
Members, $1.50; nonmembers, $2.00. Research sponsored by the
U.S. Department of Transportation.

A7333548 # The WB-57F aircraft as an instrument plat-
form. T. J. Kelly {USAF, McCletlan. AFB, Calif.). American Institute
of Aeronautics and Astrensutics and American Meteorological
Seciaty, Intemational Conference on the Environmental Impact of
Asrospace Operations in the High Atmosphere, Denver, Colo., June
11-13, 1973 AIAA Paper 73-510. 3 p. Members, $1.50; nonmem-
bers, $2.00.

The WB-57F, a highly modified version of the Martin B-57
Canbarra light bomber, was designed for use in high altitude air
sampling in conjunction with nuclear testing in the atmosphere.
Although the aircraft ean still accomplish nuclear sampling, its
unique design permits it to carry a wide variety of instrument
packages with which to study the upper stmosphere. A general
description of the aireraft is presented, including ranga, attitude, and
speed. A detailed description of the payload capability of the aircraft
is given. Size, instrument package weight limit, available power, and
environmental conditions of the various equipment stations ard
discussed. {Author}
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A7333562 # A three-dimensional stratospheric point-sourga
tracer axperiment and its implications for dispersion of effluent from
a fleet of supersonic aircraft. J. D. Mahiman {NOAA, Geophysical
Fluid Dynamics Laboratory, Princeton, N.J.}. Armerican Institute of
Aeronautics and Astronautics and American Msteorological Society,
International Conference on the Environmental Impact of Aerospace
Operations in the High Atmosphere, Denver, Colo., June 1113,
1973, AIAA Paper 73-528. 6 p. 16 refs, Members, $1.50; nonmem.
bers, $2.00, AEC-supported research.

A73-33563 # A general circulation mode! of stratospheria
ozone. D. M. Cunnold, F. N, Alyea, N. A, Phillips, and R. G. Prinn
{MIT, Cambridge, Mass.). Americsn fnstitute of Aeronautics and
Astronautics and American Meteorological Society, Internationst
Conference on the Environmental Impact of Aerospace Operations in
the High Atmosphere, Denver, Colo., June 11-13, 1973, AIAA Paper
73-529. 8 p. 36 refs, Members, $1.50; nonmembers, $2.00. Contract
No. AT(11-1)-2249,

This paper reports on a numerical model being developed with
the ultimate objective of assessing the effects of SST aperations on
the atmospheric ozone distribution. The mode! is quasi-geostrophic
and is being solved in the spectral domain using 79 spherical
harmonics and 26 vertical fevels between the ground and 70 km. The
heating of the stratosphere by ozone is explicitly treated in the
model and the ozone, prediction equation includes the Chapman
reactions and the catalytic reaction with nitric oxide. The model is
initially being used in an attempt to simulate the seasonal variations
of the unperturbed global ozone distribution. [Author)

A73-33565 # Dispersion of exhaust plumes in the strato-
sphere. J. ). Walton {California, University, Livermore, Calif ),
American Institute of Aeronautics and Astronautics and American
Meteorological Society, International Conference on the Environ-
mental Impact of Aerospace Operations in the High Atmnosphere,
Denver, Colo., June 1113, 1973, AIAA Paper 73-532. 6 p. 6 refs,
Members, $1.50; nonmembers, $2.00. Research sponsared by the
U.5. Department of Transportation and AEC.

Because of the continued passage of aircr. .t over specific areas
of the earth, local regions of high congentration may be expected to
appear and be sustained. This problem is enhanced since early time
dispersion occurs at a slower rate than predicted using global-scale
diffusion coefficients. For this reason, using the superpaosition of
nonreactive plumes being dispersed by scale-dependent diffusion, the
characteristic concentration growth curves and profiles of such a
flight corridor have been obtained, A limear relation was found
between maximum concentration and flight frequency while only a
weak dependence on corridor dimension was observed. As aspecific
example, a flight corridor 400 km in the horizontal by 3 km in the
vertical with a flight frequency of 180 round tips per day was
considered. Maximum corridor concentration rose to approximately
10% of that of a single plume at the end of the wake-dispersion
regime with concentrations dropping to 1/e of this maximum in
1800 km and 2.8 km in the horizontal and vartical respectively,

{Author}

A73-33566 Subsonic jet aircraft contribution to NOx in
the stratospheric ozone layer - 1988 to 1990. H. B, Levine (Virginia
Polytechnic Institute and State University, Blacksburg, Va.).
American Institute of Aeronautics and Astronautics and American
Meteorological Society, International Conference on the Environ-
mental Impact of Aerospace Operations in the High Atmosphere,
Denver, Colo., June 11-13, 1973, AIAA Paper 73-534. 6 p. 8 refs.
Members, $1.60; nonmembers, $2.00.

A73-33567 * # Preliminary estimates of the fate of SST
exhaust materials using a coupled diffusion/chemistry model. G. R.
Hilst and C. Donaldson (Aeronautical Research Associates of
Princeton, Inc., Princeton, N.J.). Armerican Institute of Aeronautics
and Astronautics and A merican Meteorological Sociaty, International
Conference on the Environmertal Impact of Aerospace Operations in



the High Atmosphere, Denver, Ca.fo., June 11-13, 1973, AIAA Paper
73-535. 6 p. 7 refs. Members, $1.50; nonmembers, $2.00. Contracts
No. NAS1-11433; No. NAS1-11873.

AT73-33569 * # A model for studying the effects of injecting
contaminants into the stratosphere and mesosphere. R. C. Whitten
{NASA, Ames Mesearch Center, Moffett Field, Calif.) and R. P.
Turco {NASA, Ames Research Center, Moffett Field; R & D
Associates, Santa Monica, Calif.). American Institute of Aeronautics
and Astronautics and American Meteorclogical Society, intermational
Conference on the Environmental Impact of Aerospace Operations in
the High Atmosphere, Denver, Colo., June 11-13, 1973, AIAA Paper
73-539. 10 p. 72 refs. Members, $1.50; nonmembers, $2.00.

A73-33601 Annual Reliability and Maintainability Sympo-
sium, Philadelphia, Pa., January 23-25, 1973, Proceedings. Sympo-
sium sponsored by |EEE, AlAA, AIIE, ASME, ASM, ASQC, and IES.
New York, Institute of Electrical and Electronics Engineers, Inc,
(Annals of Assurance Sciences, Volume 6, No. 1), 1973. 657 p.
$10.00.

Topics discussed include mathematical modeling, effectiveness
and acceptance testing, Aegis weapon system reliability, mechanical
reliability, parts reliability, logistics, airborne vs ground checkout
tradeoffs, reliability methods for material engineeting, safety, cost
modeling, atomic energy, and computer applications, Also discussed
are sequential probability ratio tests, accelerated testing of guided
missiles, failure rate functions, product liability prevention, failure
analysis of unequal size samples, and system engineering aspects of
the man-machine imerface.

AB.K.
A73-33605 The role of testing in achieving aevospace
systems efectiveness. A, M. Smith (General Electric Co.,

Philadelphia, Pa.} and T. D, Matteson {United Air Lines, Inc., San
Francisca, Calif.). 1n: Annual Relisbility and Maintainability Sympo-
sium, Philadeiphia, Pa., January 23-25, 1973, Proceedings.

New York, institute of Electrical and Electronics
Engineers, Inc., 1973, p. 3641.

The findings of a study af the relationship between testing and
the achievement of effectiveness in  aerospace systems ae
summarized. The study was conducted hy the AIAA Systems
Effectiveness and Safety Technical Committee and covered various
spects of test program requirements, philosophy and experience
with spacecraft, launch vehicles, DOD aircraft, and commercial
aircraft. The conclusion is that acceptance tests play a less-than-
dominant role in the achievement of systems effectiveness. Vv.Z.

A7333622 Analysis of early failures in unequal size
samples. R. A, Heller and A. 8. Heller {Virginia Polytechnic Institute
and State University, Blacksburg, Va.). In: Annual Reliability and
Maintainability Symposium, Philadelphia, Pa., January 23-25, 1973,
Proceedings. New York, Institute of Electrical
and Electronics Engineers, 1nc., 1973, p. 198-202. & refs. Contract
No. F336156-72-C-2111.

Combined analytic and graphic methods, based on the extreme
value theory and order statistics, are used as a basis for sampling tests
on specimen populations with unequal-size members in guality
contral applications. A nonparametric method is described for using
the first and second failures in unegual-size ‘samples for the
estimation of the population*distribution function in the detection
of weak members in a specimen population. This testing technigue is
characterized as effective in quality control applications for struc-
tural and mechanical integrity of materials when widely diffef_ent
samples sizes are used. V.Z

AT7333627 . Increase reliahlllty nf operational systems
/IROS/. €. D. Hendricks (USAF, Logistics' Command, McClellan
AFB, Calif.) and A. K. Olsen (USAF, Quality Management Div.,
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t
A73-33641

Kelly AFB, Tex.), In: Annual Reliability and Maintainability
Symposium, Philadelphia, Pa., January 2325, 1873, Proceedings.

 New York, Institute of Electricat and Electronics
Engineers, Inc.,, 1973, p. 250-289, 6 refs.

This paper describes the development and implementation of
the Air Force Increase Reliability of Operational Systems {IROS)
Program. Explanations of purpose and program direction, along with
a sketch of the program history, are given, Activities of the Air Force
Logistics Command’s Reliability/IROS Working Group have resulted
in the application of computerized math models which interface with
Air Force data systems to establish resource allocation priorities in
the areas of reliability, logistic support cost, opervational availability,
and system safety, Multiple discipline teams at both the working and
management levels are utilized to assure effectiveness. Economic
resource atlocations and cost effective system modifications are
achieved through the [ROS ooncept as applied to operational
systems. [Authorl

AT3-33631 Operational readiness and maintenance testing
of the B-1 strategic bomber. J, E. Ogden and F. P. Cavanaugh {North
American Rockwel! Corp., Los Angeles, Calif.}. In: Annual Reliabili-
ty and Maintainability Symposium, Philadeiphia, Pa., January 23-25,
1973, Proceedings. New York, Institute of
Electrical and Electronics Engmeers, ing,, 1973, p. 293-297.

The implementation of new concapts in aircraft testing led to
the development of the Central Integrated Test Subsystem (CITS).
The CITS is an onboard aircraft subsystem utilizing a dedicated
computer to read and assess the condition of all airborne subsystems.
This provides the aircrew with continuous informatian regarding the
status of the subsysterns as a basis for the isolation of failures to a
line replaceable unit. The CITS in its relationship to the B-1 and its
maintainability is discussed, giving particular attention to cost
tradeoffs between the CITS and all levets of aercspace ground
equipment, G.R.

A73-33634 Concept and system of the versatile avionic
shop test /VAST/ system. O. L. Eichna, Jr. (PRD Electronics, Inc.,
Syosset, N.Y.). In: Annual Reliability and Maintainability Sympo-
sium, Philacelphia, Pa., Januvary 23-25, 1973, Proceedings.

Mew York, !Institute of Efectrical and Electronics
Engineers, Inc., 1973, p. 313-317.

Review of the conceptual history, development, capabilities, and
applications of the versatile avionic shop test (VAST} system. A
shady in the late 1950s of the problems associated with the
maintenance of airborne electronic systems in the carrier environ-
ment (lacking shop work space, sufficient capable technical
personnel, and maintenance equipment support) led to recognition
of the need for buiit-in test equipment in aircraft to isolate failures
to a weapon replaceable assembly and for standardized test systems
making possible further fault isolation and repadir in the maintenance
shop, The VAST system design developments described are shown to
have achieved their original goals. The system is currently used by
aircraft personnel for supporting several A-7E electronics, and by

“Grumman, Lockheéd, and LTV in the development of test programs

for the F-14A, E-2C, and 5-3A, respectively. M.V .E.

A73-33641 Integrated reliability and safety analysis of the
DC-10. all.weather landing system. K. L. Peterson and R. S. Babin
{Douglas Aireraft Co., Long Beach, Calif.). In: Annual Reliability
and Maintainability Symp:mum Philadelphia, Pa,, January 23-25,
1873, Proceedings. New York, Institute of
Electrical and Electronics Engmeers. Inc., 1973, p. 403-408.

The Douglas DC-10 airplane has an all-weather landing {AWL)
capability, which permits automatic landings under zero-visibility
weather conditions. An exhaustive reliabifity and safety analysis of
the DC-10 AWL System showed conclusively that thd safety of such
landings, despite any concurrent system failures, is extremely high -
higher, in fact, than that of conventional, visual landings under the
pilot's control - and that government regulatory agencies' safety



A73-33648

criteria are fully met. The system analysis combined several common
reliability analysis techniques with extensive modeling of system
performance. {Author)

A73-33648 Some economic aspects of aviation safety. H.
W. Wynholds (Lockheed Missiles and Space Co., Inc., Sunnyvale,
Catif.}. In: Annual Reliability and Maintainability Symposium,
Philadelphia, Pa., January 2325, 1973, Proceedings.

New York, Institute of Electricat and Electronics
Engineers, Inc., 1973, p. 484-490, 23 refs,

This paper represents gn initial attempt at addressing the
fundamental issues of safety and regulation by constructing a
simplified model of an industry that produces a single service
(transpartation) for which the cost of production and the value of
the service are precisely known. It is shown thst a fundamental
logical problem reguiring societal value judgments must be solved in
order to determine the necessity for requlation and, if any is
imposed, the type of regulation that is socially optimal. This result
suggests that considerable care will be required in order to arrive at
an optimal social policy in mare complex problems, such as those
presented by the interaction of the regulated airlines and the
relatively unreqguiated aircraft manufacturers, It also suggests that
highly simplified models may be useful in delineating some of the
issues in these more complex and realistic problems of safety and
regulation, {Author}

A73-33653 Model to make Army decisions. L. Neri (U.S,
Army, Reliability and Maintainability Div., St. Louis, Mo.} and H.
Wiebe {Missouri, University, Rolla, Mo.}. In: Annual Reliatility and
Maintainabilitv Symposium, Philadelphia, Pa., January 23-25, 1973,
Proceedings. New York, Institute of Electrical
and Electronics Engineers, inc., 1973, p. 554-557. 11 refs.

The Engineering management decision technique currently in
use by the Army's Aviation Project Engineers, to determine which
Equipment Improvement Recommendation or EIR case should be
evaluated first, has been studied and a computer program designed to
perfarm this function. Four significant parameters - reliability,
availability, total annual inventory cost and total annual cost 10 live
with the problem - have been developed and used to accomplish this,
The objective of this study was to computerize the manual and
mental process and evaluation of the EiRs relative to the four
parameters and arrive at the decision as to which ENR has the highest
priority. {Author)

A73-33654 DCH-30 refrigeration system diagnosis by com-
puter. J. Atbert (Eastern Air Lines, Inc., Miami, Fia.). In: Annual
Reliability and Maintainability Symposium, Philadelphia, Pa.,
January 23-25, 1973, Proceedings. New York,
Institute of Electrical and Electronics Engineers, Inc., 1973, p.
B58-563. € refs.

A novel method of quickly diagnosing DCS-30 refrigeration
problems is presented. Readily obtainable steady state data are
substituted in mathematical models relating to component perfor-
mance, and the results compared to prescribed operating limits by
computer for instantaneous diagnosis. In addition, hot day con-
ditions are mathematicaily simulated and potential system problems
predicted to provide preventative maintenance. An "on condition’
maintenance programme based on these concepts has been imple-
mented, resulting in significant reduction in maintenance costs and
increased syster reliability. This instantaneous diagnostic approach
to aircraft maintenance practices is believed to be the first of its type
in the airline industry, {Author}

A73-33681 # Moving-frame analysis of jet noise. W. T. Chu
{Southern California, University, Los Angeles, Calif.). Acoustical
Society of America, Journal, vol. 53, May 1973, p. 1433, 1440, 9
refs. U.S. Department of Transportation Grant No. 05-00002.

-A spectral representation is used as a basis for deriving a
moving-frame formulation for jet noise by a simple mathematicat
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procedure. Essential in this procedure is a spectral density function
of the farfield acoustic pressure given as the Fourier cosine transfarm
of a farfield acoustic pressure autocorrelation function. V.Z,

A73-33738 # The experimental Kiebitz system. W. Galler.
Dornier-Post (English Editionl, no, 2, 1973, p. 14, 15,

The feasibility of an automatically stabilized tethered rotor
platform is demonstrated by the Dornier ‘Kiehitz' system. The
system uses the rotor and propulsion units of the Do 32 one-man
helicopter, while the flight controls blade-pitch-control servo motors
are taken from the Do 32-D helicopter drone, By using real-time
transmission of sensor data, the platform can serve for communica-
tions, reconnaissance, and ECM purposes. It avoids the need for
costly guidance systems, and is practically immune to jamming. V.P,

A73-33750 Criteria regarding the predetermination of the
{laminar-turbulent boundary layer transition in the case of flows
about body contours {Kriterien zur Voraubestimmung des laminar-
turbulenten Grenzschichtumschiags an  umstromten Kérperkon-
turen), P. Thiede{Berlin, Technische Universitit, Berlin, West Germa-
ny). VDI-Z Forischrift-Berichte, Reihe 7 - Strémungstechnik, no, 31,
Dec. 1972. 43 p. 57 refs. In German, Research supported by the
Deutsche Forschungsgemeinschaft,

In the case of a smooth surface and a flow subjected to few
disturbing effects, the laminar-turbulent boundary layer transition
takes place in three phases, including the primary instability of the
laminar boundary layer, the beginning distdrbance in the instabie
laminar boundary layer, and the origin and expansion of the
turbulence. Reliable criteria on the basis of the stability theory
regarding the primary instability of the compressible laminar
boundary layer are available. The path length required for the
origination of the disturbance cannot be determined theoretically. A
criterion regarding the occurrence of the disturbance of general
validity is derived on the basis of an empirical refation between the
disturbance origin and the beginning of the transition. The criterion
takes into account the effect of the pressure gradient and the
Reynolds number, G.R.

A73-33944 The propagation and attenuation of sound in
lined ducts containing uniform or ‘plug’ flow. B. J. Tester {South-
ampton, University, Southampton, England). Journal of Sound and
Vibration, vol. 28, May 22, 1973, p. 151-203. 44 refs. Research
supparted by the British Aircraft Corp.

This paper is concerned with a theoretical analysis of the
inviscid, perturbed or acoustic field, at a particular frequency, in an
infinite, two-dimensional duct of constant eross-section in which the
fluid properties, other than the mean axial velocity, are constant; one
duct wall has a uniform, locally reacting, frequency dependent wall
impedance, the other wall is rigid. The perturbed duct field due to an
infinite, uniform line source, or the two-dimensional Green's
function, is formally derived for uniform or plug flow in the duct,
and is expressed as an infinite sum of non-orthogonal modes, The
optimization of modal, axial attenuation rates is examined in some
detail. Under cartain conditions it is found that not necessarily all
the Green's function modes in plug flow decay away from the

source. {Author)
A73-33963 y Calculation of flows past wings without thick-
ness in  the pr of developing vortex sheets (Calcul

d'écoulements autour d'ailes sans épaisseur .avec nappes tourhillon-
naires évolutives). C. Rehbach {ONERA, Chitillon-sous-Bagneux,
Hauts-de-Seine, France}. La Recherche Adrospatiale, Mar.-Apr. 1973,
p. 5361, 10 refs. In French.

A73-33964 Conditions of rotating stall suppression in
axial comprassors (Conditions de suppression du décollement tour-
nant dans les compresseurs axiaux). Y, Le Bot (ONERA, Chatiflon-



sous-Bagneux, Hauts-de-Seine, France), La Recherche Aérospatiala,
Mar_-Apr. 1873, p. 3-69. 12 refs. In French.

The rotating stall unsteady regime is particularly dangerous for
the mechanical resistance of compressors, The theoretical analysis of
the stability conditions of rotating stall in an isolated rator of an
axial compressor shows that this regime can be avoided when the
ratio between the flow axial velocity and the entrainment velocity of
the row at mid-height is near unity at the edaptation point, the exact
value of this ratio depending on the blade geometry. This conclusion
is directly applicable to by-pass turbojet fans, and gives an indication
on the evolution to be sought for multistage axial compressors.

{Author)

AT73-33986 Hyfil limited - The manufacture of Hyfil
catbon fibre, |. Whitney {BTR Reinforced Plastics, Ltd., Uxbridge,
Middx., England). Composites, vol. 4, May 1973, p. 101-104.

The need in the aircraft industry for materials with high strength
and stiffness combined with low density led to the development of
Hytil carbon fibres within Rolls Royece Limited. The production
plant, first built to satisfy a large internal demand tor preimpreg-
nated broad sheet, led to the development of an on line ‘prepreg’
process. The plant has since been moditied to allow other carbon
fibre products to be produced to meet the needs of the market.

{Author)

A73.34015 Study of unsteady potential flows - Applica-
tion to the case of a turbomachine stage (Etude des écoulements
instationnaires a4 potentiel - Application au cas d’up étage de
turbomachine}, £ Carniglion and T. &, Luu {CNRS, Paris, France).
Entropie, vol. 9, Mar,-Apr. 1973, p. 17-23. 13 refs, In French,
Development of a method of studying a plane, unsteady,
irrotational flow of an ideal incompressible fluid through a turbo-
machine stage. In particular, a study is made of the unsteady flow
resulting from the interaction betwesn a stationary grid and a moving
grid. For this purpose, the method of singularities is employed, the
solution scheme chosen being that of a constant mean global
circulation around the profiles as the moving grid passes the
stationary grid. The results obtained show the influence of a number
of parameters on the investigated unsteady forces. Among these
parameters are the distance betweaen the grids, the angle at which the
profiles are adjusted relative to the grid front, the relative thickness,
and the relative pitch of the blades. A.B.K.

A73-34029 Spherical debris - Its occurrence, formation
and significance in rolling contact fatigua. D. Scott and G. H. Mills
{Nationat Engineering Laboratory, East Kilbride, Scotland). Wear,
vol. 24, May 1973, p. 235242, 12 refs.

Scanning electron microscopical investigation of fracture sur-
faces and lubricant debris has revealed that spherical debris is a
characteristic feature associated with rolling contact fatigue. It is
formed by deformation processes within propagating fatigue cracks,
Its detection s suggested as a diagnostic aid for the indication of
distress in critical rolling mechanisms. {Author)

A73-34040 Hamilton Standard and its O-Fan concept.
tnteravia, vol. 28, June 1973, p. 641-642,

Description of the design concept, structural considerations,
demonstration tests, and market prospects of Q-Fan (quiet-fan) jet
engines being developed by Hamilton Standard (a subsidiary of
United Aircraft Corporation} to meet the expected stringent noise
and thrust requirements of future STOL aitcraft. The concept is
based on the efficiency which can be obtained from a single-stage
geared fan powered by 2 conventional turbine engine. The large,
slow-rotating, variable-pitch fan contributes to thrust in the .same
manner as in conventional fan engines by accelerating the air drawn
through the fan and then diverting it around the engine. Bypass
ratios are far higher, however, ranging from 10:1 to 15:1 for high
subsonic aircraft to 25:1 to 30:1 for low-speed general aviation
applications. The fan can produce twice the thrust of a conventional
first-stage fan, and naise reduction is effected by reducing both the
number of blades and the tip speed. T.M.
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A73-34046

AT73-34041 Designing to a price - The Westinghouse WX
radar family. H. B. Smith {Westinghouse Defense and Electronic
Systerns Center, Baltimore, Md.), /nteravia, vol. 28, June 1973, p.
662, 653,

Description of design policies and decisions adopted in the
development of a new family of modular air-to-air and air-to-graund
fire control radars meeting requirements of high reliability and easy
maintainabitity under fixed purchase-price limits, Factors ensuring
simple low-cost design include limitation of part quantity and unit
complexity, incorporation of many system functions in the software
rather than in the system components, and the application of
modularity and commonality in every possible area. Specific features
of individual radar models comprising the family are outlined. T.M.

A73-34042 Boron composites - Status in the USA. W. D.
Dittmer and P. K. Hoffman {Avco Corp., Avco Systams Div., Lowell,
Mass.), Inreravia, vol, 28, June 1973, p. 654-656.

The first-generation applications in aircraft have proven boron
epoxy composites as effective, predictable, and reliable for highly
loaded structural components over the temperature range from -67
to +350 F, The newer boron compasite applications are directed
toward wing structures for high-performance aircraft, selectively
reinforced components for transport aircraft, and blades for turbine
engines. In addition, new boron composite forms with an increased
temperature capability are being developed for even wider gpplica-
tions. Details of the boron filament production process are described
along with properties of boron epoxy composites and examples of
typical applications. T.M.

AT73-34046 An initial estimate of aircraft emissions in the
stratosphere in 1990. A_ 1. Broderick {U.S. Department of Trans-
portation, Transportation Systems Center, Cambridge, Mass.}, J. M.
Engtish (California, University, Los Angeles, Calif}, and A. K.
Forney {FAA, Washington, 0.C.}. American Institute of Aeronsutics
and Astronautics and Ametican Meteorological Saciety, Intemational
Conference on the Environmental Impact of Aerospace Operations in
the High Atmosphere, Denver, Colo., June T1-13, 1973, AIAA Paper
73-508. 10 p. 15 refs. Members, $1.50; ncnmembers, $2.00.
Research supported by the U.S, Department of Transpartation,

The projected demand for air transportation is considered
together with tha available flight systems, engine emission charac-
teristics, emission reduction technology, amission variations in flight,
and service characteristics. The estimate of aircraft emissions
presented is intended to provide an early approximation of a
reasonable upper bound. |t is suggested that the estimate is used as a
basis for estimating climatic and other effects of high-altitude aircraft
operations until a more accurate estimate becomes available, G.R,
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STAR ENTRIES

N73-23996§ Aeronautical Research Council, London {England).
[RESEARCH PROGRESS ON AERODYNAMIC HEATING,
AIRFOILS, WINGS, AND AIRCRAFT DURING 1960,
VOLUME 1] Technical Raport, 1960
HMSQO 1972 775 p refs
Avail: NTIS HC $40.75; HMSO £ 18; PHI $69.77

Research projects involving aerodynamics, aerodynamic
heating, air flow, boundary layer flow, and heat transfer are
discussad. Emphasis is placed on investigations of pressure
distribution and flow characteristics of various airfoils and wing
planforms under subsonic and supersonic flight conditions.
Structural analyses of airframes to show the effects of flutter,
thermal stresses. and fatigue are reported. The stability and control
characteristics of helicopters and swept wing aircraft are described.

N73-23996 Ministry of Aviation, London (England).
MEASUREMENT OF AERODYNAMIC HEATING ON THE
NOSE OF A DELTA AIRCRAFT AT SPEEDS UP TO M
EQUALS 1.65

J. E. Nethaway and Q. P. Nicholas f» ARC Hes. Progr. on
Aerodyn. Heating, Adrfoils, Wings, and Aircraft during 1960,
Vol. 1 1972 p 1-12 ref Supersedes RAE-TN-Aero-2693;
ARC-22617

{ARC-R/M-3280; RAE-TN-Aer0o-2683; ARC-22617)

Skin tempesature measurements recorded during a climb and
level-flight acceleration at 40.000 feet, at speeds up to M =
1.65 are presented. The temperatures were measurad at 27
points on the skin of the aircraft nose, on a diaphragm forming
part of the nose internal structure and inside the nose. Measure-
ments were first made with the skin clean, and then with it
paintad. Comparison with estimates of boundary-layer temperature
shows that during accelerations of about 0.3 meters/minute the
skin temperature lagged behind the estimated value by about
§ C, for the clean skin, and by about 9 C for the painted skin.
The maximum skin temperature reached was about 100 C above
ambient, Agreement between measured and calculated skin
temperatures was good. Author

N73-24000 Ministry of Aviation, London (England].

THE PRESSURE DISTRIBUTION ON TWO DIMENSIONAL
WINGS NEAR THE GROUND

JA. Bagley /n ARC Res. Progr. on Aerodyn. Heating, Airfoils.
Wings. and Aircraft during 1360, Vol. 1 1972 p 79-118
refs Supersedes RAE-Aero-2625. ARC-22060

{ARC-R/M-3238: RAE-Aero-2625; ARC-22060}

A method of calculating the pressure distribution in in-
compressibie flow on two-dimensional airfoils of arbitraty section
at moderate distances from the ground is developed. Compatrisons
with an exsct potential-flow solution, and with measurements
on a 10 percent thick airfoil of RAE 101 section. provide a
satisfactory verification of the adequacy of method. It 8 shown
that it is necessary to take account of the boundary layer on
the airfoil in the calculations. Author

N73-24001 Nationa! Physical Lab., Teddington {Engtand).
Aarcdynamics Div.
PRESSURE DISTRIBUTION AND SURFACE FLOW ON 5

as

N73-24003

PEACENT AND 9 PEACENT THICK WINGS AND CURVED

TIP AND 60 DEG SWEEPBACK

H. C. Garner and D. E. Walshe /n ARC Res. Progr. on Aerodyn.
Heating. Airfoils, Wings. and Aircraft during 1960, Vol. 1 1972
p 119-212 refs Supersedes ARC-20982; ARC-21562

{ARC-R/M-3244; ARC-20982; ARC-21562)

Extensive tables ara given of pressure coefficients maasured
at Reynolds numbers from 1.3 x one million te 3.9 x one million
on two half-models of identical planform with 5 percent RAE 101
and 9 percent RAE 101 streamwise sections. The planform of
aspect ratic 3.899 has a straight trailing edge with 60 deg of
sweepback. constant chord over most of the span and a parabolic
outer portion of the Isading edge curving to a pointad tip. The
overall wing characteristics are obtained from integrated normal
pressures and ara compared with lifting-surface theary. The
low-spead experimental pressure distributions and surface oil-flow
patterns are analysed and discussed in relation to the onset of
separation and the distinet vartex flows that devetop at high
incidence. Series of contrasting upper-surface isobars iltustrate
some features of the different stalling processes of the two wings.
The direct infiuence of the main vortex on local surface pressures
is assessed in general terms. A fuller appraisal of secondary
surface flow is obtained from the oil patterns, observations in
water and measurements of high suction near the trailing edge.

Author

N73-24002 Ministry of Aviation. London {England).
PROPERTIES OF A TWO PARAMETER FAMILY OF THIN
CONICALLY CAMRBERED DELTA WINGS BY SLENDER
BODY THEORY

J. C. Cooke /n ARG Res. Progr. on Aerodyn. Heating. Airfoils,
Wings, and Aircraft during 1950, Vol. 1 1972 p 213-247
refs Supersedes RAE-TN-Aero-2698; ARC-22327

{ARC-R/M-3249: RAE-TN-Aero-2698; ARC-22327)

Slender theory with exact boundary conditions is used to
calculata the flow past a thin conically cambared delta wing.
The spanwise camber-line consists of a straight centrai part with
two drooping pieces at the sides, the points of junction being
termed the shouldars. The shape is not given at the start but is
the result of a series of conformal transformations. Attention is
concentrated on flow which is attached at the leading edge.
Incidence and lift and drag cosfficients are worked out for this
gondition. It is found that, for a given lift coefficient. moving
the shoulder outboard reduces the droop and droop angle required
and also reduces the error introduced by neglecting second order
terms. For low lift coefficients the lowest drag is obtained with
shaulder position well outboard. but for high lift coefficients least
drag is obtained when the shoulder position is along the center-ling
and the cambaer-line reduces to a circular arc. Author

N73.24003 National Physical Lab., Teddington {England).
Agrogynamics Div.

A STUDY OF THE EFFECT OF LEADING EDGE MODIFICA-
TIONS ON THE FLOW OVER A 50-DEG SWEPTBACK WING
AT TRANSONIC SPEEDS

E. W E. Rogers. C J. Berry, and J. E. G. Townsand J/n ARC
Res. Progr. on Aerodyn. Heating, Airfoils, Wings, and Aircraft
during 1960, Vol 1 1972 p 248-32B refs Supersedes
ARC-21887

(ARC-R/M-3270; ARC-21887)

A wind tunnel investigation has been made of the effects
of leading-edge modifications on the flow and forces on an
untapered wing of 50 deg leading-edge sweep, at stream Mach
numbers between 0.60 and 1.20. Seven leading-edge profiles
were testad, ranging from a drooped extension of 18 percent of
the chord of the basic sharp-nosed section 1o a round-nosed
section with a leading-edge radius of 1.0 percent of the basic
chord. Leading-edge droop was found to increase the wing drag
near zero lift but to reduce appraciably the lifti-dependent drag
component, except at the highest test Mach numbers. Droop
also incraased the lift coefficient at which teading-edge separation
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occurred on the upper surface at moderata subsonic speeds.
but in addition reduced the Mach number for transonic flow
attachment. The appearance of the forward shock (but not the
rear shock) is considerably detayed when the leading edge is
drooped. With the undrooped sections an increase in leading-edge
radius was accompanied by successively earlier appearances of
the forward shock, and hence the outboard shock with its
attendant separation. The conditions at which the rear shock
first appeared changed only slowly as the section was changed.
The variations in wing flow pattern as the leading edge is modifisd
are discussed and retated 1o measured changes in the wing lift
and drag. Author

N73-24004 Nastional Physical Lab. Teddington (Engiand).
Agradynamics Duv.

THE FLOW PATTERN ON A TAPERED SWEPTBACK WING
AT MACH NUMBERS BETWEEN 0.6 AND 1.8, PART 1.
EXPERIMENTS WITH A TAPERED SWEPTBACK WING OF
WARREN 12 PLANFORM AT MACH NUMBERS BETWEEN
0.6 AND 1.6, PART 2 c02
. M. Hail and E. W. E. Rogers /n ARC Res. Progr. on Aerodyn.
Heating. Airfoils, Wings, and Aircraft during 1960, Vol. 1 1972

p 329-487 refs Supersedes ARC-19691; ARC-220%0

{ARC-R/M-3271; ARC-1969t. ARC-22050)

The development of the flow pattern on a swept wing with
incidence and strgam Mach number is described. The wing, of
aspect ratio 2.828, taper ratio 0.333 and leading-edgs sweep
63.5 deg, was tested at Mach numbers between 0.6 and 1.8
at incidences up to about 12 deg. The test Raynolds number
varied with Mach number, being typically 2.3 x one million at
Mach = 1.0. Boundary-layer transition was fixed by a roughness
band at the leading edge. It is shown that the flow pattern at
moderate incidences develops smoothly from a subsonic type
invalving leading-edge separation to a supersanic type where
tha flow is attached near the icading edge and with shock-inducad
separation further aft. The formation and movement of the
shock-wave system and the vortices near the wing surface are
briefly discussed. Author

N73-24005 Ministry of Aviation, London {Englandy.

FREE FLIGHT MEASUREMENTS OF THE TRANSONIC ROLL
DAMPING CHARACTERISTICS OF THREE RELATED

WINGS OF ASPECT RATIO 2.83

K. J. Turner and G. K. Hunt /» ARC HRes. Progr. on Aerodyn.
Heating Airfoils, Wings, and Aircraft during 1960, Vol. 1 1972
p 482-500 refs Supersedes RAE-TN-Aero-2683, ARC-22117

(ARC-R/M-3274; RAE-TN-Aero-2683; ARC-22117)
Measurements of the rell-damping derivative of three wing
planforms were made by the frea-flight roll-baiance technique
over the Mach number range 0.7 10 1.4, The wings were all of
RAE 102 section, 7.5 percent thickness to chard and aspect
ratio 2.83 but varied in sweep and taper ratio. The two wings
of taper ratio 0.33 showed litrle loss of damping in the transonic
region but the 50 deg delta wing suffered a 50 percent loss of
damping at Mach = 0.96. The results have besn compared
with simple theoretical estimates and the effects of aero-elasticity
have been computed. Author

N73-24006 Aeronautical Research Council, London (England).
SOME APFLICATIONS OF NOT-SO-SLENDER WING
THEORY TO WINGS WITH CURVED LEADING EDGES

L. C. Squire /n /s Res. Progr. on Aerodyn. Heating. Airfoils,
Wings, and Aircraft during 1960, Vol. 1 1972 p 501-524
refs Supersedes RAE-TN-Aero-2703; ARC-22437

{ARC-R/M-3278. RAE-TN-Aero-2703: ARC-22437)

An extension of slender-wing theory, has bean applied to
some prablems concerned with the properties of slender, lifting,
wings with curved leading edges at supersonic speeds. Two
particular problems are considered. These are the calculation of
the change in lift. serodynamic center, and load distribution on
uncambered wings as the Mach number ingreases above M =

1.0 and the calculation of the camber shapa to produce a given
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load distribution at & given Mach number. Wherg possible thg

results are compared with tinear theory and with experimental

results, and the limitations of the extansion are discussed.
Author

N73-24007 Aeronautical Research Council, London {England).

TRANSONIC TUNNEL TESTS ON A 6 PERCENT THICK,

WARPED 55 DEG SWEPTBACK WING MODEL

A. B. Haines and 1. C. M. Jones /n jts Res. Progr. on Aerodyn,
Heating, Airfails, Wings. and Aircraft during 1960, Vol. 1 1972
p 525-564 refs Supersedes ARA-25; ARC-22466

IARC-R/M-3385, ARA-25; ARC-22466)

Wind tunnel tests have been made on a model having a §
percent thick, 55 deg sweptback wing with a warp distribution
designed 1o give a constant spanwise C sub L distribution and
a tnanguiar chordwise Ipad at C sub L = 0.15, M = 1.2, The
wing-body junction was designed according to supersonic area
rule for this Mach number. The resufts can be considered as
encouraging. Subcritical-type flow is maintained over most of
the wing under the design conditions. The margins in both Mach
number at the design C sub L and C sub L at the design Mach
number before the start of any serious supercritical increase in
drag or before the appearance of any significant shock-induced
separations are of the order of 0.05. Major changes in the
pitching-moment characteristics are even further delayed. At
subsonic speeds and low € sub L. K is near 1.2 while at the
design conditions, the approximate value from the experimental
results 15 K = 1.55 as compared with a thecratical prediction
of K = 1.33. The results suggest that it is unlikely that there
was a sizeable sweep factor on the wing skin-friction drag thiough
no firm conclusion can be drawn about this. Author

N73-24008 National Physical Lab., Teddington (England).
Aerodynamics Div.

AN INVESTIGATION OF THE FLOW ABOUT A PLANE HALF
WING OF CROPPED DELTA PLANFORM AND 6 PERCENT
SYMMETRICAL SECTION AT STREAM MACH NUMBERS
BETWEEN 0.8 AND 1.41

E. W. E Rogers, I. M. Hall. and C. J. Beiry /n ARC Res.
Progr. on Aerodyn. Heating. Airfoils, Wings. and Aircraft during
1860, Vol. 1 1972 p 565-652 refs Supersedes ARC-22191

(ARC-R/M-3286; ARC-22191)

A study has been made of the flow development over the
wing as the incidence and stream Mach number vary and this
is ilustrated by surface pressure distributions and oil-flow patterns.
The growth and movement of the two main surface shocks {the
rear and forward shocks) is discussed, and conditions for slow
separation through these shocks are considered. For the rear
shock, which has little sweep, these conditions are similar to
thase for shock-induced separation on two-dimensional airfoits.
The forward shock is comparatively highly swept and separation
Seems to correspond to two rather different but simultaneously-
attained conditions, one relfated to the component Mach number
normal to the shock front and the other to the position of the
reattachment line, The flow in the region betwaen the leading
adge and tha forward shock is shown to have certain characteris-
tics analogous to those found upsiream of the shock on
two-dimensional airfoils. To the rear of tha forward shock, but
ahead of the rear shock. the flow at low supersonic speeds
resambles in some respects that about a simple cone.  Author

N73-24009 Imperial Coll. of Science and Technology, London
{England). Dept. of Aeronautics.

EXPERIMENTS ON A DELTA WING WITH JET ASSISTED
LIFT :

W. H. Melbourne /» ARC Res. Progi. on Asrodyn. Heating,
Airfoils, Wings, and Aircraft during 1960, Vol 1 1972
p 653-70C refs Supersedes ARC-21968; Rept-101

(ARC-R/M-3288; ARC-21968: Rept-101)
The effect of blowing a jet stream, simulating conventional
jet engines, downwards from the lower surface of a slender



delta wing [aspect ratio unity). for the purpose of obtaining
additional fift at take-off and landing was examined. Initial
experiments investipated a spanwise jet sheet blown raspectively
from 70, 80 and 80 perceni of the mid-chord from the apex,
and a trailing-aedge jet flap. It was found that a spanwise jet
flown forward of the trailing edge was inefficient in providing
lift. A flow investigation showed that this was associsted with
a region of the low pressure behind the jet and a strong vortex
at the outer edge of the jet. Further experiments were then
carried out using a narrow chordwise jet sheet and 3 concen-
trated group of jets on the wing center-line, to avoid the adverse
effects of the spanwise jet. The concentrated jets proved far
mere sfficient than the other two arrangements. Author

N73-24010 Royat Aircraft Establishment, Farnborough (England).
A CONTRIBUTION TO THE THEORY OF AIRCRAFT
RESPONSE IN ROLLING MANOEUVRES INCLUDING
INERTIA CROSS COUPLING EFFECTS

H. H. 8. M. Thomas and P. Price /n ALRC Res. Progr. on
Aerodyn. Heating, Airfoils, Wings, and Aircraht during 1980,
Vol. 1 1972 p 701-762 refs Supersedes RAE-Aero-2634;
ARC-22301

(ARC-R/M-3349; RAE-Aero-2634: ARC-22301)

The problem of calculating the response of an aircraft in
rolling maneuvers when the mass distribution of the aircraft is
such that the nertia terms in the eguations of mation effect a
cross-coupling of the usual lateral and longitudinal motions is
considered. Solutions are outlined to two formulations of this
problem: (1) response to a given applied aileron and {2) response
corresponding to a specified time history of rate of roll. Detailed
calculations are made only far the first of these, and the results
compare favourably with digital-computer solutions. Possible
simplifications to the method of calculation are discussed.

Author

N73-24011# Aeronautical Research Council, London (England).
[RESEARCH ON AERODYNAMIC CHARACTERISTICS AND
CONTROL, BOUNDARY LAYERS, AND INSTRUMENTS
DURING 1960, VOLUME 2] Technical Report, 1960
HMSO 1972 783 p refs
Avail: NTIS HC $41.25; HMSO £19; 1 PHI $75.07
Research projects in aercdynamic subjects are discussed.
The topics reported include the following: (1) boundary layer
flow. {2} heat transfer during aerodynamic heating, (3) effects
of atmospheric turbulence on agrodynamic loads, (4) lateral
stability characteristics of delta wings, (5) structural analysis of
airframes for optimum design. and (6) perfarmance of slotted
transonic wind tunnel working seclion.

N73-24014 Cambridge Univ. (England]. Engineering Lab.
THE ANALYSIS OF BLADE VIBRATION DUE TO RANDCOM
EXCITATION

D. S. Whitehead in ARC Res. on Aerodyn. Characteristics and
Control, Boundary Layers, and Instruments during 1960, Vol. 2
1972 p B33-848 refs Previously issued as ARC-22119

{ARC-R/M-3253: ARC-22119)

The experimental measurement of the power spaectra of
waveforms derived from vibrating blades in axial compressors
under running conditions was conducted. This enables the damping
factor of the blades to be found, and these damping factors
agree reasonably well with theoretical estimates of the aarogly-
namic damping. There is no significant decrease in the damping
factor when the blades stall. Theoretical estimations of the length
of data which has 10 be examined to get accurate measureéments
of the rms amplitude and the power spectrum are included. The
amount of data required is much greater for the power spectrum,
but aven for the sms amplitude it I1s surprisingly long. A theoretical
prediction of the effect of variations of air density and blade
material density under otherwise similar conditions is presented,

Author

N73-24015 Cambrdge Univ. (England). Dept. of Enginsering.
FORCE AND MOMENT COEFFICIENTS FOR VIBRATING
AEROFOILS IN CASCADE o

D. S. Whitehead /n ARC Res. on Aerodyn. Characteristics and
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Control. Boundary Layers, and instruments during 1960, Vol 2
1972 p 849-885 refs Previously issued as ARC-22133

(ARC-R/M-3254; ARC-22133)

A method is given for calculating the aeradynamic forces
and moments acting on installed vibrating cascade blades. The
forcas and moments due te bath hending and tarsional vibration
are calculated. Wakes from periodic obstructions far upstraam
which move relative to the cascade in question are analyzed.
Tables of the force and moment coefficients for two space/chord
ratios are presented. The coefficients can be used to predict the
occurrence of pure torsional or coupled flutter and the vibration
induced by periodic disturbance in the flow. Author

N73-24017 Ministry of Awiation, London {England).
BEHAVIOUR OF SKIN FATIGUE CRACKS AT THE
CORNERS OF WINDOWS IN A COMET 1 FUSELAGE

R. J. Atkinson, W. J. Winkwarth, and G. M. Norris J/n ARC
Res. on Aerodyn. Characteristics and Control, Boundary Layers,
and Instruments during 196Q, Vol. 2 1972 p 929-963 refs
Previously issued as RAE-R-STRUCT-267. ARC-22270

(ARC-R/M-3248; RAE-STRUCT-257; ARC-22270)

Fatigue tests on a Comet 1 aircraft pressure cabin subjected
10 operational pressure cycles are described. Cracks at window
corners are the main subject of investigation. Results are compared
with earlier experiments on other Comet 1 aircraft pressire
cabins. Conclusions are reached that appeared to have some
general significance. Author

N73-24018 Ministry of Aviation, London (England).
A NOTE ON FLUTTER OF ASYMMETRIC CONTROLS

E. G. Broadbent and E. V. Hartley /n ARC Res. on Aerodyn.
Characteristics and Control, Boundary lLavers. and Instruments
during 1960, Vab. 2 1972 p 965-974 refs Previously
issued as RAE-TN-STRUCT-278; ARC-22084

{ARC-A/M-3256: RAE-TN-STRUCT-278: ARC-22084)

Methods for approximating an aircraft with an asymmetric
elevator control for the purpose of flutter calculations are
discussed. Two examples of asymmetric controls that are common
in practice are described. Four calculations for an asymmetric
tail are deveioped for the following modes: (1} symmetric modes,
{2} antisymmetric modes, {3) the same modes as (1) but for
only half the aircraft, and {4} the same modes as {2} for only
half the aircraft. Author

N73.24019 National Physical Lab. Teddington (England).
Aeradynamics Div,

CALCULATION OF STABILITY DERIVATIVES FOR TAPERED
WINGS OF HEXAGONAL PLANFORM OSCILLATING IN A
SUPERSONIC STREAM

Doris E. Lehrian /n ARC Res. on Aerodyn. Characteristics and
Control, Boundary Layers, and Instruments during 1960, Vol. 2
1972 p 975-1020 refs Praviously issued as ARC-221B6

(ARC-R/M-3288; ARC-2218B6)

The aerodynamic loading is formulated for a family of
symmaetrically tapered wings describing simple hormonic pitching
oscillations of low fraquency in supersonic flow. The planforms
have supersonic leading and trailing edges of constant swaep,
the variable parsmetars being the angie of rake of the side
edges and the ratio of span to root chord. For Mach numbers
up to 2.4 the investigation covers supersonic and subsonic side
edge which act as leading edges, streamwise tips or trailing
edgas. The lift and moment are #valuated to first order in frequency
on tha basis of linearized thin-wing theory. In the case of subsonic
trailing side edges, it is more convenient to obtain the total
forces by use of the reverse-flow theorem. The theoretical values
of the pitching-moment derivatives are compared with experiman-
tal results obtained on half-wing models with altarnative pitching
axes and a basic 5 percent double-wedge section. An estimate
of thickness effect is calculated by applying two-dimensienal
aarofoil theory on a strip-theory basis. When corrected for
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thickness tha theoratical valuss ara in good agreement with the
experimental derivatives for Mach numbers greater than 1.6.
Author

N73-24022 Ministry of Aviation, London (England).

THE LONGITUDINAL STABILITY AND CONTROL OF THE
TANDEM-ROTOR HELICOPTER. PART 1. THE LATERAL
STABILITY AND CONTROL OF THE TANDEM-ROTOR
HELICOPTER. PART 2

A. R. S Bramwell /7 ARC Res. on Aerodyn. Characteristics
and Control, Boundary Layers, and Instruments during 19860,
Vol 2 1972 p 1113-1211 refs Previously issued as
RAE-NAVAL-3;ARC-21943;RAE-NAVAL-4; ARC-21918

(ARC-R/M-3223; RAE-NAVAL-3; ARC-21943; RAE-NAVAL-4;
ARC-21918}
A simple method of calculating downwash interference is
presented and comparison of theoretical and flight test trim curves
. indicates that the method is reasonably accurate. Since the stability
of the tandem-rotor helicopter depends largely on smaH diffarences
between the thrusts of the front and rear rotors it is necessary
to caiculate the rotor thrust derivativas far more accurately than
for the single-rotor helicaptaer. Tha downwash interference causes
a reversai of stick position with speed for part of the speed
range with an associsted divergence in the dynamic stability.
This may ba eliminated by choosing a suitable value of swagh-ptate
dihedrai angle. If, in addition, a suitable differential delta-three
hinge angle is applied the tandem-rotor helicopter appears to
be stable over the whole speed range except at hovering and
very low speeds, Author

N73-24027 Ministry of Aviation, London (England).
FLIGHT TESTS TO INVESTIGATE THE DYNAMIC LATERAL-

ETABILITY CHARACTERISTICS DF A 45-DEG DELTA.
AQPPED TO GIVE THREE ASPECT RATIOS

J. E. Nethaway and J. Clark /s ARC Res. on Aerodyn.
Characteristics and Control, Boundary Lavers, and Instrumants
during 1960, Vol 2 1972  p 1319-1335 refs Previously
issued as RAE-TN-Aer0-2671: ARC-21990

(ARC-R/M-3243; RAE-TN-Aero-2671; ARC-21990)

Flight test to determine the dynamic lateral-stability char-
acteristics of the Boulton-Paul 3A aircraft, have been made at
aspect ratios 3.8, 3.0 and 2.3. They showed that the changes
in damping. period and phase angle wera not large when the
agpect ratio was varied, but the roli to yaw ratic increased
considerably as aspect ratio was reduced. The comparison
between the characteristics measured in flight. and those
estimated. is generally fair, Agreamant is closest over the range
of lift coefficient 0.25 to (.45, Author

N73-24028 Aeronautical Research Council, London (England).
A THEQRETICAL INVESTIGATION OF THE LONGITUDINAL
STABILITY. CONTROL AND RESPONSE CHARACTERIS-
TICS OF JET-FLAP AIRCRAFT, PARTS 1 AND 2

A. S. Tayior /n its Res. on Aerodyn, Charactaristics and Control,
Boundary Layers. and Instruments during 1960, Vol. 2 1872
p 1337-14368 refs Previously issued as RAE-Aaro-2600;
RAE-TN-Aero-2670; ARC-19925; ARC-21B57
{ARC-R/M-3272; RAE-Aero-2600; RAE-TN-Agro-2670:
ARC-19825; ARC-21867)

A theoretical analysis of the stability, contral, and responsa
characteristics of jet flap aircraft is presented. The restrictions
imposed by the use of two dimensional theorstical lift and moment
data as the basis of tractable stability and control analyses are
examined. Consideratians of trim, static stability, and guasi-steady
maneuverability are discussed to show effects of jet controls as
compared with tail controls. The mathematical theory and
mathematical madels which support the asrodynamic responses
are developed. Graphs and tables of aerodynamic characteristics
ara included. Authar
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MN73-24030 Ministry of Aviation, London (England).
THERMAL STHESSES NEAR THE ROOTS OF RECTANGU.
LAR WINGS

G. G. Pope /n ARC Res. on Aerodyn. Characteristics and
Control, Boundary Layers. and Instruments during 1960, Vol. 2
1972 p 1477-1494 refs Previously issued as RAE-STRUCT-
254; ARC-22143

{ARC-R/M-3236. RAE-STRUCT-254; ARC-22143)

A continuous solution is derived for the stress distribution
in a simple wing surface represented by a uniformly reinforced
strip bounded by equal constant area edge members, when the
sections in the airstream experience a uniform temperatuse rise,
The section shielded by the fuselage is assumed 10 remain at a
gonstany temperature. This analysis, which takes into account
the bending, shear and direct stiffness of the edge members. is
used to evaluate the shear stress distribution in a specific strip
used as an example. The stress distribution in this same specimen
strip is also calculated by the Argyris matrix force mathod assuming
a finite spanwise temperature gradient at the edges of the fuselage,
both for a constant chordwise temperature and for a parabolic
chordwise temperature variation in the airstream. Author

N73-24033*# National Aeronautics and Space Administration.
Lewis Research Center, Cieveland. Ohio.
OVERALL AND BLADE-ELEMENT PERFORMANCE OF A
MULTIPLE-CIRCULAR-ARC BLADED TRANSONIC COM-
PRESSOR ROTOR WITH TIP SPEED OF 1375 FEET PER
SECOND
George Kovich and Lonnie Reid Washington May 1973 86 p
refs
(NASA-TM-X-2697; E-7165)
20D

The design and experimental performance of a 20-inch-
diameter multiple-circular-arc bladed axial-flow transonic com-
pressor rolor i5 presented. Radial surveys of the flow conditions
were made. At design speed the peak efficiency was 0.BB2 and
occurred at a waight flow of B4.0 pounds per second. At this
point the total-pressure and total-temperature ratios were 1.789
and 1.205, respectively. The stall margin at design speed was
8 percent based on weight flows and total-pressura ra:ios at
axparimental peak efficiency and near stall. The maeasured stall
matgin was 20 percent at design waight flow and speed.

Author

Avail: NTIS HC $3.00 CSCL

N73-24035*# National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.
AERODYNAMIC EFFECTS OF FIVE LIFT-FAN POD AR-
RANGEMENTS ON AN UNPOWERED V/STOL TRANSPORT
MDDEL
James L Thomas, Danny R. Hoad {Army Air Mobility R and D
Lab., Fort Eustis, Va.}. and Delwin R. Croom Washington Jun.
1973 64 p refs
{NASA-TN-D-7199; L-8754)
C1A

An investigation was conducted in the Langley V/STOL tunnel
to determine the effect of longitudinally oriented wing-mounted
pods on the longitudinal and lateral asrodynamic charactaristics
in the cruise flight condition of a high-wing V/STOL transpon
model. Five pod arrangements were tested - three configur‘a-
tions with in-line pods at 20, 40, or 60 percent semispan and
two split pad configurations with rear pods at 20 percent semispan
and front pods at 40 or 60 percent semispan. (n general, addition
of the pods to the model decreased the stability, increased the
lift-curve slope, and alleviated the abrupt stalt of the basic model.
The configuration with pods at 20 percent semispan had an
abrupt instability at 10 deg angle of attack, All the configurations
had lateral stability at sideslip angles from 5 to -5 deg. Very
little difference in results existed between the configurations with
peds at 40 and 60 percent semispan. Of the split pod configura-
tions, the configuration with front pods at 40 percent semispan
offered the best trimmad lift and lift-induced drag characteris-
tics at high anglas of attack. The configuration with in-line pods
at 40 or B0 percent semispan provided the best cruise characteris-
tics of all the pod configurations. Authar

Avail: NTIS HC $3.00 CsCL



N73.24036*# General Motors Corp., Indianapalis, Ind. Detroit
Diesel Allison Div,
DESIGN AND EXPERIMENTAL RESULTS FOR A TURBINE
WITH JET FLAP STATOR AND JET FLAP
James L. Bettner and Jerry O. Blessing Washington
May 1973 165 p refs
{Contract NAS3-14303}
{NASA-CR-2244: EDR-7389)
o1C

The averall performance and detailed stator performance of
a negative hub reaction turbine design featuring a moderately
low solidity jet flap stator and a jet flap rotor were determined.
Testing was conducted over a range of turbine expansion ratios
at design spead. At each expansion ratio, the stator jet flow
and rotor jet flow ranged up to about 7 and 8 percent, respectively,
of the turbine inlet flow. The performance of the jet flap stator/jet
flap rotor turbine was compared with that of a turbine which
used the same jet flap rotor and a conventional, high solidity
plan stator. The effect on performance of increased axial spacing
between the jet stator and rotor was also investigated.  Author

NASA

Avail: NTIS HC $300 CSCL

N73-24037*# National Aeronautics and Space Administration.
Flight Research Center. Edwards, Calif.

LOCAL FLOW MEASUREMENTS AT THE INLET SPIKE TIP
OF A MACH 3 SUPERSONIC CRUISE AIRPLANE

Harold J. Johnson and Earl J. Montoya Washington May 1973

42 p refs
(NASA-TN-D-6287; H-722) Avail: NTIS HC $3.00 CSCL
o1c

The flow field at the left inlet spike tip of a YF-12A airplane
was examined using at 26 deg included angle conical flow sansor
to obtain measurements at free-stream Mach numbers from 1.6
to 3.0. Locsl flow angularity. Mach number, impact pressure,
and mass flow were determined and compared with free-stream
values. Locat flow changes cccurred at the same time as
free-stream changes. The local flow usually apptoached the spike
centerline from the upper outhoad side because of spike cant
and toe-in. Free-stream Mach number influenced the local flow
angularity: as Mach number increased above 2.2, local angle of
attack increased and local sideslip angle decreased. Local Mach
aumber was generally 3 percent less than free-stream Mach
number. |mpact-pressure ratio and mass flow ratio increased as
free-stream Mach numbar increased above 2.2, indicating a
bengficial forebody compression effect. Mo degradation of the
spike tip instrumentation was observed after maore than 40 flights
in the high-speed thermal anvironment encountered by the
airplane. The sensor is rugged, simple. and sensitive to small
flow changes. It can provide accurate imputs necessary to control
an inlet. Author

N73-24040§ Air Vehicle Corp.. San Diego, Calif.
AN EXACT METHOD OF DESIGNING AIRFOILS WITH
GIVEN VELOCITY DISTRISUTION IN 'NCOMPRESSIBLE

FLOW: AN EXTENSION OF THE LIGHTHILL AND
ARLINGER METHODS Fina! Report, 15 Jun. - 15 Dec.
1972

T Strand Dec. 1972 81 p
{Contract NOOB00-71-C-Q708) .
{AD-757813) Avail: NTIS CSCL 20/4

The inverse problem of airfoil theary, ie., from a given surface
velocity distribution determine the airfoil shaps, is solved by
conformal mapping procedures. The method is based upon prior
works by Arlingar, which in turn is an extension of Lighthill's
basic development. It involves the use of least squares and
Lagrangian multipliers ta modify the prescribed velocity distribution
along a portion of the lower surface of the airfoil, thus ensuring
that the maodifications required for profile closure are minimized.
The method developed should be of particular importance for
calculating the shapes of new types of airfoils with high design
lift coefficients. (Author Modified Abstract) GRA

N73-24041 Purdue Univ., Lafayette, Ind.
DESIGN OF STABILITY AUGMENTATION SYSTEMS FOR
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N73-24044

DECOUPLING AIRCRAFT RESPONSES Ph.D. Thesis
Rhall Edward Pope 1972 166 p
Avail:  Univ. Microfilms Order No. 72-30960

During the landing phase of flight. STOL aircraft exhibit
undesirable coupled response in both the longitudinal and
lateral-directional modes of flight. There is also a need for stahility
augmentation for these aircraft due to low longitudinal and
directionat dynamic stability and low static longitudinal stability.
Application of Gilbert's decoupling procedure is proposed to
eliminate the undesirable coupting effects and to develop a simpler
method of designing & stability augmentation system. Fiva
decoupled configurations were investigated. In the longitudinat
mode, pitch response controlled by lengitudinal stick was
decoupled, first. from angle of attack. second, from flight path
angla, and third from airspeed all of which were controlled by
throttle. In the lateral directional mode. roll response controlled
by lateral stick was decoupled first from yaw, and second from
sideslip which were both controllad by rudder pedals.

Dissert. Abstr,

N73-24042# Advisory Group for Aerospace Research and
Development, Paris (France).
AIRCRAFT PERFORMANCE: PREDICTION METHODS AND
OPTIMIZATION
J. Williams, ed.
partly in FRENCH
{AGARD-LS-56) Awail: NTIS HC $19.25

The develapment and application of aircraft performance
prediction methods are developed. The methods are applied to
subsonic and supersonic aircraft, The basic topics discussed
include: {1} range and radius capabilities, {2} takeoff and landing
operations. and (3} aircraft maneuvers, Problemns of aerodynamic
prediction, aircraft mass estimation. and engine selection are
included. Paramatric and optimization techniques for aircraft design
synthasis are reported. .

Mar. 1973 345 p refs in ENGUSH and

N73-24043 Ministry of Defence, London {England).
Performance Analysis Section,

RANGE AND RADIUS-QF-ACTION PERFORMANCE
PREDICTION FOR TRANSPORT AND COMBAT AIRCRAFT
Robert K, Page /n AGARD Aircralt Performance: Prediction
Methods and Optimization Mar. 1973 32 p rafs

Project

Numerical methods for determining the range and radius of
action performance of transport and combat aircraft are presented.
The data required for the prediction process are explained.
Conditions which govern the choice of method to be used are
analyzed, The following parameters arg examined to show the
affect on aircraft range: (1) optimum cruising speeds, (2) cruise
height schedules and integrated range, (3) effect of various aircraft
and sngine characteristics. Mathematical models are included to
support the theoretical concepts and tables of data are provided
to show application of data. Author

N73-24044 Royal Aircraft Establishment, Farnborough (Engtand).
Aergdynamics Dept.

AIRFIELD PERFORMANCE PREDICTION METHODS FOR
TRANSPORT AND COMBAT AIRCRAFT

John Williams /n AGARD Aircraft Performance: Prediction
Methods and Optimization Mar. 1973 56 p refs

Maethods for evaluating and predicting the airfield parformance
of turbojet and turbofan aircraft operating in conventional and
short takeoff modes are developed. Airfield performance
parametars include: {1} accelerating and decelerating ground run,
{2} rotation to liftoff and from touchdown, (3} airborne flare. up
and out, and (4) climb and descent approach. The aircraft
configurations to which the data apply are described, The factors
involved in airfield performance prediction are formulated
separately for taksoff and landing operations. The sensitivity of
airfield performance comparisons to the specific choice of technical
and operational assumptions is iliustrated. Author



N73-24045

N73-230456 Dornier-Warke G.m.b.H.. Friedrichshafen {West
Germany). Flight Mechanics Dept.

FLIGHT MANOEUVRE AND CLIMB PERFORMANCE
PREDICTION

Heribaert Friedel /n AGARD Aircraft Performance:
Methods and Optimization Mar, 1973 51 p

Frediction

Methods for predicting aircraft flight maneuver and climb
perfarmance are presented. The methods are based on the
equations of motion in a vertical and in a harizontal plane. The
prablems conceening the point perfformance values are explained.
The reiationship between excess power and load factor and their
influence on climb and turn performance are discussed. Mathods
for avaluating the Mach-dependent perfarmance values and the
relatad optimum values are reported. Author

N73-24046  Service Technique Aeronautique, Paris [France).
THE ESTIMATION OF AERODYNAMIC COEFFICIENTS
NECESSARY FOR PERFORMANCE CALCULATIONS

C. Lievens /n AGARD Aircraft Performarnice: Prediction Methods
and Optimization Mar. 1973 28 p in FRENCH

Aerodynamic coefficients are used to study the performance
of scale and wind tunnel models of transport aircraft. Data cover
fuselage reactions, boundary layer evolution, and differences in
results for the two models. Particular attention was given to
the effects of boundary layer flow separation, boundary layer
evolution, boundary layer reaction near flight and attack edge,
and shock wave interaction with the boundary layer,

Transl. by EH.W,

N73-24047 Service Technique Aeronautiqua, Paris (France).
AIRCRAFT MASS
C. Vivier and P. Cormier
Prediction Methods and Optimization
FRENCH
A study was mads of methods used to estimate aircraft
mass and the effects of that mass on the aircraft performance.
Transl. by EHW.

In AGARD Aircraft Performance:
Mar. 1973 21 p In

N73-24048* MNational Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohic.

ENGINE SELECTION FOR TRANSPORT AND COMSAT
AIRCRAFT

James F. Dugan, Jr. in AGARD Aircraft Performance: Prediction
Methods and Optimization Mar. 1973 B5 p refs

CSCL 21A

The procedures for selecting engines for transport and
combat aircraft during the design process are presented. The
types of aircraft considered are: (1) a long haul conventional
takaoff and landing transport, {2) a short haul vertical takeoff
and landing transport, {3} a long range supersonic transpot.
and (4} a fighter aircraft. The influence of aircraft noise
considerations on engine selection is examined, The aerody-
narmic characteristics of supercritical wings and their effect on
engine selection are reported. Author

g_?3-24049 Boeing Co. Seattle, Wash, Commercial Airplane
.

PARAMETRIC AND OPTIMISATION TECHNIQUES FOR
AIRPLANE DESIGN SYNTHESIS

Richard E. Wallace /n AGARD Aircraft Performance: Prediction
Matheds and Optimization Mar. 1973 57 p refs

Aircraft design synthesis for various conditions of perform-
ance and Joad cartying capacity is discussed. The subjects
presented are: (1) paramatric evaluation techniques, {2} optimiza-
tion evaluation techniques, and (3) computarized airplane design
synthesis. Charts are developed to show the elements of synthesis.
principal lines of data flow for aircraft design, propulsion
parameters, aerodynamic parameters. and optimization methods.

Author
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N73-24050 Societe MNationale Industrielle Aerospatiale, Pars
(France).

DISCREPANCY BETWEEN APPROVAL AND MODERNISM
G. Dumas /n AGARD Aircraft Performance: Prediction Methods
and Optimization Mar. 1973 3p

The charactaristics of aircraft flight manuals and their formats
for presentation of information are discussed. A specific example
of the take-off performance chart is developed. Discrepancies in
performance data which arise fram different methods of
compiling and computing the infarmation are cited. A diagram
of a typical takeoff chart to show the interrelationships of outside
air temperature, flap setting. aircraft weight, speed ratio, runway
stope, and wind velocity and their effect on takeoff distance is
included, Authar

N73-24051 Tschnischa Hogeschool, Delft (Netherands).

AN ANALYTICAL EXPRESSION FOR THE BALANCED FIELD
LENGTH

E. Tarenbeek
Methods and Optization

fn AGARD  Aircraft Performance:
Mar. 1973 B p refs

Prediction

A tractable analytical axpression for the balanced field length
of a civil aircraft to be used in parametric design studies is
presented. It is demanstrated that in the project design stage. a
detailed solution of the equations of motion and the graphical-
numarical processes for the definition of the decision point can
be avoided without serious loss of accuracy. Mathematical models
are prepared to show the method for analyzing aircraft takeoff
performance. Diagrams are included to show the phases of
takeoff which influence the aircraft performance and forces exerted
on the aircraft during the takeoff phases. Author

N73-24062
Garmany).
SUPPLEMENTARY NOTE TO FLIGHT MANOEUVRE AND
CLIMB PERFORMANCE FPREDICTION

P. Foerster /n AGARD Aircraft Performance: Prediction Mathods
and Optimization Mar. 1973 8p

Dorniar-Werke G.m.b.H.. Friedrichshafen (West

A numerical analysis of the minimum time climbing procedure
for aircraft is presented. The procedure is defined as the locus
of alf tangent peints of the constant energy lines and the constant
specific excess power lines on the performance chart. In a similar
manner, the minimum fuel climbing procedure is defined by a
locus of all tangent points of the constant energy maneuverability
index lines and the constant specific energy fines. Specific
application of the methods to a typical subsonic aircraft is
analyzed. Author

N73-24063 Hawker Siddeley Avistion, Ltd., Brough (England).
MINIMUM TIME TRAJECTORY COMPUTATION: DEVELOP-
MENT OF THE BALAKRISHNAN METHOD

P. Middleton /n AGARD Aircraft Performance:
Methods and Optimization Mar. 1973 6 p ref

Prediction

The development of a computar program for determining
minimum time trajectory for aircraft flight is discussed. In the
method discussed, the state and conirol variables are considesed
at a numbar of discrete points and a path through the matrix
of thesa values is computed for the solution. The gradient method
of computation in which the equations of motion are integrated
at each iteration is described. Mathematical models and graphs
are included to support the thaorstical considerations. Authar

N73-24064 Royal Aircraft Establishment, Farnborough {England}.
REVIEW OF TWD METHODS OF OPTIMIZING AIRCRAFT
DESIGN

D. L. I. Kirkpatrick /n AGARD Aircraft Performance: Prediction
Methods and Optimization Mar. 1873 p 14

Two mathods of optimizing aircraft design are discussed.
One is an analytical method of optimizing threa of the principal |



design variables of a subsonic swept wing jet transport aircraft
and demonstrated how optimum design is affected by changes
in mission requirements, operational constraints, and assumed
design changes. The other method uses an aircraft design
program coupled with tha multivariate analysis technique 10
optimize 15 aircratt design variablas using equations to represent
the aerodynamic characteristics of the wing and high-lift devices,
the masses of all the various aircraft components. and the engine
parformance. Author

N73-24055¢ Tampere Univ. of Technology, (Finland}.
OPTIMAL DOLPHIN SOARING AS A VARIATIONAL
PROBLEM
Risto Arho 1872 17 p refs
(ME-68; ISBN-951-666-016-9) Awail; NTIS HC $3.00

A technique for improving sailplane performance during cross
country flight is described. The technigue is called dolphin motion
and consists of pulling up in lift and diving through down, with
no thermal circling. The technique is especially effective in
cloudstreset flying, enabling lang distances to be covered in straight
line flight. The problam of minimum flight time in dolphin soaring
15 digcussed and the minium flight time problem is solved
numerically by the calculus of variations. Author

N73-24066# National Aeronautical Lab., Bangatore {India).
THE EFFECT OF AERODYNAMIC LAG ON THE BENDING
RESPONSE OF WINGS AT SUPERSONIC S5PEEDS
B. R. Somashekar Nov. 1971 25 p refs
(NAL-TN-36} Avail: NTIS HC $3.25

The effect of aerodynamic lag on the bending rasponse of
wings in suparsonic flow conditions is reportad. The possibility
of approximately representing the tag function by simple functions,
which facilitate aeroelastic analysis, is examined, Laplace transform
techniques are used for obtaining the responss solution and the
method is applicable to any Mach number. It is shown that the
lag is important in response to calculations which may be used
for estimating transient loads due to gusts or manguvers.

Author

N73-24067*# Teledyne Ryan Aeronautical Co., San Diego, Calif.
FEASIBILITY STUDY OF MOODIFICATIONS TO BOM-34E
DRONE FOR NASA RESEARCH APPLICATIHONS
H. A James 27 Dec. 1972 20 p refs
(Contract NAS1-11758)
{NASA-CR-112323; ASTM-72-40}
CSCL 01C

The feasibility of modifying an existing supersonic drone into
a free-flight research vehicle is examined. Appropriate structural
and control system modifications, reliability and operational
considerations, and ROM costs indicate that the BOM-34E drone
is indeed suitable as a NASA research vehicle. Author

Avail: NTIS HC $12.25

N73-24068*§ National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.
AERODYNAMIC CHARACTERISTICS OF A 656 DEG
CLIPPED-DELTA-WING ORBITER MODEL AT MACH
NUMBERS FROM 1.60 TC 4.63

A. B. Blair. Jr. and Josephine Grow Washington May 1973
896 p ref

{NASA-TM-X-2748; L-8732) Avail:l NTIS HC $3.00 CSCL
o1C

Wind tunnel tests to determine the supersonic aerodynamic
charactaristics of a delta wing space shuttle orbiter model were
conducted. The model was tested at Mach numbers from 1.60
to 4.63, at nominal angles of attack from minus 2 degrees to
plus 30 degrees. nominal sideslip angles of minus 4 degrees to
plus 10 degrees, and Reynolds numbers from 1.8 to 2.5 times
one million per foot. Author

N73-24059*# National Aeronautics and Space Administration.
tewis Research Center, Clevetand, Qhio.

NOISE TESTS OF A MIXER NOZZLE-EXTERNALLY BLOWN
FLAP SYSTEM
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N73-24062

Jack H. Goodykoontz, Robert G. Dorsch, and Donald E. Groesbeck
Washington May 1873 BB p refs
{NASA-TN-D-7236; E-7288) Avail: NTIS HC $3.00 CsCL

01c
Noise tests were conducted on a large scale model of an

externally blown flap lift augmentation system, emploving a mixer
nozzle. The mixer nozzle consisted of seven flow ‘passagas wn_h
a total equivalant diamater of 40 centimeters. With the_ﬂaps in
the 30 - BO dep setting, the noise level balow the wing was
less with the mixer noz2zle than when a standard cnrcu!ar nozzle
was used. At ths 10 - 20 deg flap setting, the noise levels
ware about the same when aither nozzie was used. With ratracted

. the noige level was higher when the mixar nozzle was
E:zz fre ot Author

N73-24060%§ Scripta Technica, Inc., Washington, D.C.
FLIGHT OF AIRCRAFT WITH PARTIAL AND UNBALANCED
THRUST
M. L. Gallay NASA Apr. 18973
ENGUSH of the book
metrichnoy Tyagoy™
{Contract NASw-2036)
{NASA-TT-F-734) Avail: NTIS HC $3.00 CSCL 01C

The problem of aircraft operation under conditions of
unbalanced thrust following the failure of an engine on a
muiti-engine aircraft is examined. The dynamics of the divergent
mation of the aircraft immediately after engine failure are analyzed.
Emphasis is placed on the condition of an engine located outside
tha plane of symmetry of the aircreft. The effects on the steady
flight regime. execution of mansuvers, and pilot handling are
investigated. Specific examples are included to clarify tha
theorstical considerations. Author

176 p refs Transl. into
“Polet Samoleta s Nepoinoy i Nasim-
Moscow, Mashinostroyenive Press, 1970

N73-24061*§ Bolt, Beranek, and Newman, Inc., Cambridge.
Mass.
A MANUAL CONTROL THEORY ANALYSIS OF VERTICAL
SITUATION DISPLAYS FOR STOL AIRCRAFT Final Report
Sheldon Baron and Witliam H. Levison Apr. 1973 179 p
refs
{Contract NASZ-6652}
(NASA-CR-114620; BBN-2484) Avgil: NTIS HC $11.00 CSCL
01C

Pilot-vehicle-display systams thaory is applied to the analysis
of proposed vertical situgtion displays for manual control in
approach-to-landing of a STOL aircraft. The effects of display
variables on pilot workload and on total closed-loop system
performance was calculated using an optimal-control model for
the human operator. The stesp approach of an augmentor wing
jet STOL aircraft was analyzed. Both random turbulence and
mean-wind shears were considered. Linearized perturbation
squations were used to describe longitudinal and lateral dynamics
of the aircraft. The basic display configuration was one that
abstracted the essential status information (including glide-slopa
and localizer errors) of an EADI display. Proposed flight director
displays for both longitudinal and lateral control ware alsa
investigated. Author

N73-24062*# Boeing Commercial Airptane Co., Seattla, Wash.
APPROACH PATH CONTROL FOR POWERED-LIFT STOL
AIRCRAFT
D. ). Clymar and C. C. Flora Apr. 1973 100 p refs
{Contract NAS2-6344)
{NASA-CR-114574: DB-60222) Avail: NTIS HC $7.00 CSCL
o1c

A flight control systern concept is defined for approach
flightpath control of an augmantor wing {or similar) powered-lift
5TOL configuration. Tha proposed STOL contral concept produces
aircraft transient and steady-state cantrol responses that are
familiar to pilots of conventional jet transports, and has potential
for good handling qualities ratings in all approach and landing
phases. The effects of trailing-edge rate limits, real-engina
dynamics, and atmospheric turbulence are considerad in tha study.
A general discussion of STOL handling qualities problems and
piloting techniques is included. Author



N73-24063

N73-24063*%# Boeing Co.. Philadelphia, Pa. Vertol Div.
A COMPENDIUM OF STATIC AND CRUISE TEST RESULTS
FROM A SERIES OF TESTS ON 13 FT DIAMETER LOW
DISC LOADING ROTORS
Virgil H, Soule and R. D. Clark 27 Mar. 1973
{Contract NAS2-6784)
{NASA-CR-114625; D160-10021-1}
CSCL 01C

The results are presented of tests conducted on a series of 13
foot rotors with various blade twists during the time period from
1969 to 1972. The tests ware accompiished at AFAPL
Wright-Patterson Air Force Basa, Ohio and the ONERA B-meter
tunnel at Modane, France. Both static and cruise performance
data are presented. Author

138 p refs

Avail: NTIS HC $9.00

N73-24084# National Transportation Safety Board. Washington,
D.C
AIRCRAFT ACCIDENT REPORTS:
CIVIL AVIATION
23 Mar. 1973 511 p
(NTSB-BA-73-2) Avail: NTIS HC $27.75

Selected aircraft accident reports concerning U.S. civil
aviation accidents occurring during calendar year 1972 are
presented, Reports are submitted on B94 accidents. The facts,
conditions. circumnstances, and probable cause for each accident
are reported. Additional statistical information is tabulated by
type of accident, phase of operation, kind of flying, injury inden,
aircraft damage, conditions of light, pilot certificate, injuries, and
causal factors. Author

BRIEF FORMAT, US

N73-24085%# National Aeronautics and Space Administration.
Langley Research Center. Langley Station, Va.
APPLICATION OF SONIC-BOOM MINIMIZATION CON-
CEPTS IN SUPERSONIC TRANSPORT DESIGN
Harry W. Carlson, Raymond L. Barger, and Robert J. Mack
Washingten Jun, 1973 59 p refs
{NASBA-TN-D-7218: L-8767) Availl NTIS HC $300 CSCL
20A

The applicability of sonic boom minimization concepts in
the design of large supersonic transport airplanes capable of
2BQ0-nautical-mile range at a cruise Mach number of 2.7 is
considered. Aerodynamics, weight and balance, and mission
performance as well as sonic boom factors, have been taken
into account. Tha results indicate that shock-strength nominal
values of somawhat less than 48 newtons/sg m during cruise
are within the realm of possibility. Because many of the design
featuras are in direct contradiction to presently accepted dasign
practices, further study of qualified airplane design teams is
requirad to ascertain sonic boom shock strength levals actually
attainable for practicat supersonic transports. Author

N73-24068*§# National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.
LONGITUDINAL AERODYNAMIC PARAMETERS OF THE
KESTREL AIRCRAFT (XV-§A) EXTRACTED FROM FLIGHT
DATA

William T. Suit and James L. Wiilliams Washington Jun. 1973

42 p refs
(NASA-TN-D-7296. L-8703) Avail: NTIS HC $3.00 CSCL
018

Flight-test data have bean used to extract the longitudinal
aerodynamic parameters of a vectored-thrust aircraft. The results
show that deflacting the thrust past 15 has an effect on the
pitching-moment derivatives and tends to reduce the static
stability. The trand taward reduction in the longitudinal stability
8lso been noted by the pilots conducting the flight tests. Author

N73-240674 General Accounting Office, Washington, D.C.

IN FLIGHT ESCAPE SYSTEMS FOR HELICOPTERS SHOULD
BE DEVELOPED TO PREVENT FATALITIES Report to the
Congress by the Comptroller Ganeral of the United States
Eimer B. Staats 12 Jun. 1973 33 p

{B-177166) Avail: NTIS HC $3.75
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An investigation was conducted to determing the current
status of escape systems for helicopter flight crews. The subjects
discussed are: (1) nead for helicopter in-flight escape systams,
12) development of capsule in-flight escape systern, and (3}
development of individual in-flight escape system. Author

N73-24068§ National Transportation Safaty Board, Washington,
D.C.
AIRCRAFT ACCIDENT REPDRT: TRANS WORLD AIR-
LINES, INCORPORATED, BOEING 707-331C, N78BTW,
JOHMN F. KENNEDY INTEANATIONAL AtAPORT. JAMAICA,
NEW YORK. 12 DECEMBER 1972
2 May 1973 14 p
(NTSB-AAR-73-11) Avail: NTIS HC $3.00

An aircraft accident involving a Boeing 707 aircraft during
an instrument landing system approach to the Jobn F, Kennedy
Intarnational Airport, New York, on 12 December, 1972 s
reported. The probable cause of the accident was determined
as failure of the pitot to maintain a safe descent path by external
reference during the landing approach. Author

N73-24069*} National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.
NUCLEAR AIR CUSHION VEHIGLES
John L. Anderson 1973 39 p refs Presentad at the Am.
Ordnance Assoe.. Washington, . C., 8-9 May 1973
INASA-TM-X-68231; E-7442} Avail: NTIS HC $4.00 CSCL
01C

The state-of-the-art of the still-cenceptual nuclear air cushion
vahicle. particularly the nuclear powerplant, is identified, Using
mission studies and cost estimates, some of the advantages of
nuclear power for large air cushion vehicles are described. The
technalogy studies on mobile nuclear powerplants and conceptual
ACV systems/missions studies are summarized. Author

N73-24070%¢ National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.
ENGINE-QVER-THE-WING NOISE RESEARCH
Meyer Reshotke. Jack H. Goodykoontz, and Robert G. Dorsch
1973 23 p refs Proposed for presentation at Bth Fluid and
Plasma Dyn. Conf., Palm Springs, Calif. 16-18 Jul. 1973;
sponsored by AlAA
INASA-TM-X-68246: E-7429) Avail NTIS HC $3.25 CSCL
20A

Acoustic measuraments for large model engine-over-the-wing
(EOW) research configurations having both conventional and
powered lift applications were taken for flap positions typical of
takeoff and approach and at locations simulating flyover and
sideline. The results indicate that the noise is shielded by the
wing and redirected above it, making the EOW concept a prime
contender for quiet aircraft. The large-scale noise data are in
agreamant with earliar small-modetl resuits. Below the wing, the
EOW configuration is about 10 PNdb quieter than the engine-
undar-the-wing axternally-blown-flap for poweraed lift, and up to
10 db quieter then the nozzle slone at high frequencias for
conventional lift applications. Authar

N73-23071%4
Lab.
SYNTHES!IS OF HOVER AUTOPILOTS FOR ROTARY-WING
VTOL AIRCRAFT :
W. E. Hall and Arthur E. Bryson, Jr. Jun. 1972 31 p rals
(Contract NAS2-5143)
(NASA-CR-132053; SUDAAR-446) Avail: NTIS HC$3.76 CSCL
o1cC

The practical situation is considered where imperféct
information on only a few rotor and fuselage state variables is
available. Filters are designed to estimate all the state variables
from noisy measurements of fuselage pitch/roll angles and from
noisy measurements of both fuselage and rotor pitch/roll angles.
The mean square response of the vahicle to a vary gusty, random
wind is computed using various filter/controllers and is found

Stanford Univ., Calif. Guidance and Control



to be quite satisfactory although, of course, not sa good as
when one has perfect information lidealized case). The second
part of the report considers precision hover over a point on the
ground. A wehicla mode! without rotor dynamics is used and
feedback signals in position and integral of position error are
added. The mean square response of the vehicla to a very
gusty, random wind is computed, assuming perfect information
feadback, and is found to be excellent, The integral error feedback
gives zero position errar for a steady wind, and smaller position
error for a random wind. Author

N73-24072*§ Stanford Univ., Calif. Dept. of Aeronautics and
Astronautics.

GUIDANCE FOR A TILT ROTOR VTOL AIRCRAFT DURING
TAKEOFF AND LANDING

Narendra K. Gupta and Arthur E. Bryson, Jr. Dec, 1972 116 p
refs

[Contract NAS2-5143)
{NASA-CR-132043; SUDAAR-448) Avail. NTIS HC$8.00 CSCL
G1C

A perturbation guidance scheme is developed to keep a
tilt-rotor VTOL aircraft close to a predetermined nominal flight
path during take-off and landing. A simulation of the guidanca
scheme applied to the Bell Maodel 266 tilt-rotor VTOL gave
satisfactory behavior in the presence of initial errors and wind
disturbances., Author

N73-24073} Aeronautical Systems Div., Wright-Patterson AFEB,
Ohio.
A PROBLEM DEFINITION FOR THE EJECTOR FLAP STOL
CONCEPT
Thomas A. Durham, Jr. Jun. 1972 29 p refs
{(AD-758202; ASD/XR-72-26) Avail: NTIS CSCL 01/3

The repart addrasses the application of cold thrust augmenta-
tion - ie. the ejector flap - to the STOL requiremant. The
approach is 10 examine the rasuits of a preliminary analysis in
light of new information which was not originally considered.
The original preliminary analysis, examined the potential of this
concept by modifying an existing aircraft design o accept an
ejector flap mechanism. it was found that in addition to an
increase in STOL performance, the device could also yietd
perfarmance gains by leaving the ejector flap on during other
flight modes, i.e.. climb, loiter and cruise. The optimum ejectos
geometry was in the low area ratio, low thrust augmentation
ratio region. This latter finding was in direct contrast 1o other
ajector efforts of current interest. The conclusion drawn is that
this concept will probably vield most benefit for STOL missions
requiring extended loitering of climbing time. Ejector on operation
does not look promising for high speed cruise. |Author Modified
Abstract) GRA

N73-24074# Lockheed-California Co., Burbank.
ENGINEERING CRITERIA AND ANALYSIS METHODOLOGY
FOR THE APPRAISAL OF POTENTIAL FRACTURE RESIST-
ANT PRIMARY AIRCRAFT STRUCTURE Final Report,
16 Feb. 1971 - 15 Aug. 1972
John C. Ekvall, Thomas R. Brusset, Alan F. Liu, and Matthaw
Creager Wright-Patterson AFB. Dhio AFFDL Sep. 1872
328 p refs
(Contract F33615-71-C-1324; AF Proj. 1467}
{AD-757870; LR-52388; AFFDL-TR-72-80} Avail: NTIS CSCL
01/3

/Design criteria and analysis procedures are presented such
that a design system can be implemented to minimiza the
occurrence of major structural failures due to the prasence of
undetected damage. The dasign criteria dafine a flaw growth
durability requirement and crack growth structural integrity
requirements for three classes of inspectability of the structure;
noninspectable, NDi in-service inspectable, and walk-around
inspectable. Currently available crack growth and residual strength
methods of analysis are presented which can be usad to predict
the remaining lifa and strength of damaged structure. To
illustrate the use of the criteria and methods of analysis, a design
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N73-24077

study was conducted of the lower wing surface of a fighter/ attack
aircraft. The results of this study indicate that the structure could
meet the design critaria with little or ne weight panalty using
7075-T76 aluminum and annealed Ti-BAl-4V. and provided
adequate inspection techniques and inspaction frequencies are
applied throughout the life of the aircraft. Author {GRA)

N73-24075§ Massachusetts Inst. of Tech., Cambridge.
Asroelastic and Structures Research Lab,
NONLINEAR INTERACTION OF PANEL FLUTTER WITH
HARMONIC FORCING EXCITATION
Ching-Chiang Kua. Luigi Marino, and John Dugundji Dec. 1972
46 p rafs
{Contract F44620-69-C-0091; AF Proj. 9782}
|AD-758264; ASRL-TR-159-5, AFOSR-73-0536TR)
NTIS CSCL 01/3

The interaction characteristics of harmonic forcing excitation
and panel flutter are studied analytically. Both linear and nonlinear
solutions are investigated. Wide ranges of dynamic pressure
and forcing frequency are covered such that subcritical responses
{pure forced response). supercritical responses (forcing-flutter
interactian), and the coexistence of both pure forced response
and forcing-flutter interaction are studied. Results obtained by
both harmonic balance and direct integration methads generally
agrae well. The technique developed hera can be applied to
other structural dynamics problems. Author (GRA}

Avail:

N73-24076§ Air Force inst. of Tech., Wright-Patterson AFB,
Ohio. School of Engineering.
SELECTION OF OPTIMAL STABILITY AUGMENTATION
SYSTEM PARAMETERS FOR A HIGH PERFORMANCE
AIRCRAFT USING PITCH PAPER PILOT M.S. Thesls
Robert P. Denaro and Garrison L. Greanleal 17 Oct 1872
114 p refs
{AD-757879; GGC/EE/73-3) Avail: NTIS CSCL 01/3

Pitch paper pilot is a computer program which vields pilot
parameters for a pitch tracking task and predicts the pilot rating
of tha aircreft handling qualities. Using Pitch Paper Pilot, optimal
SAS gaing are selected for tha fixed form Stability Augmenta-
tion System of a high performance aircraft with structural bending.
This aircraft was described in the Design Challenga to the 1870
Joint Automatic Control Conference. Thae final sugmanted aircraft
responses compared favorably with desired normal acceleration
response envelopes. The pilot model in Pitch Pager Pilot is modified
in this study to inciudse pilot lag and remnant which results in
greater rating esccuracy, although a few cases still show room
for impravament. Author (GRA)

N73-24077§ Decision Science, Inc., San Diego, Calif.
PRINCIPLES OF DISPLAY AND CONTROL DESIGN OF
REMOTELY PILOTED VEHICLES Semiannual Technical
Report
Lawrance J. Fogal, Robert S. Gill. Michael L. Mout, Douglas G.
Hulett, and-Carl E. Englund 14 Feb. 1973 156 p refs
(Contract NOQO14-72-C-0196; NR Proj. 196-119)
(AD-767761; SATR-2) Avail: NTIS CSCL 01/3

Review of potential RPY mission assignments and the peculiar
problems of RPY flight control lead to a preliminary experiment
wherein the performance of Navy attack pilots, model aircraft
pilots, and engineer non-pilots was compared an a simulated
scanario using eight different display/contral configurations
linside-out vs. outside-in, attituds dizsplay, predictive vs. non-
predictive attituda display and position vs. rate control stick).
Navy pilots demonstrated significantly better petformance.
howaver, no significant difference was found between inside-out
and outside-in display [(although almost all subjects, including
Navy pilots, preferred the outside-in presentation}. Attituds
prediction was not found to be of value, and positian control
stick was significantly superior to the conventional rate stick.
The Embedded Figures Test appears o be a useful indicator of
expactad parformance. Analysis revealed that additional informa-
tion is raquired for manual flight control. Specific problems of
gensor control, diagnosis of ECM impact, and usage of autopilot
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capability were identified, Suitable racomme_ndatjons w:ra
identified. Suitable racommendations were made in this regard.
e Author (GRA}

N73-24078§ Kaman Aircraft Comp., Bloomfigld, Conn.
DESIGN STUDY OF EXPENDABLE MAIN ROTOR BLADES
Final Raport
Michael C. Frengley. Paul F. Malonay, and Carroll R. Akelay
Qct. 1972 232 p refs
{Contract DAAJOZ-71-C-C04%; DA Proj. 1F1-82206-A-119)
(AD-75B464: R-979; USAAMRDL-TR-72-48) Avail: NTIS CSCL
0t/3

/A design study is performed to detarmine the feasibility and
cost advantages of expendeble maii rotor blades designed for
tha UH-1H helicopter. Technical faasibility, manufacturing cost,
reliability, maintainability, and lifo-cycle costs ware determined.
Three concepts were projected to have life-cycle costs lower
than those of the currant blade. A blade of simplified all-aluminum
construction is shown to have the fowest initial procurement
coat. while one of stainless steal shest and fiberglass has the
lowest life-cycle cost. Author {GRA)

N73-240794 Boll Asrospace Co.. Buffalo, N.Y.
A STUDY OF AIR CUSHION LANDING SYSTEME FOR
RECOVERY OF UNMANNED AIRCRAFT
John M. Ryken Wright-Patterson AFB, Ohia AFEDL Jul. 1872
141 p refs
{Contract F33615-72-C-1176; AF Proj. 1368)
{AD-758789; AFFDL-TR-72-87) Avail: NTIS CSCL 08/7

The report presents results of a concept feasibility and formu-
lation study of Air Cushion Landing Systems for recovery of un-
manned aircraft (Remotely Pilotad Vehicles). A meodified Ryan
Model 147G drone or special purpose sircraft was investigated for
possible use in a low cost flight test demanstration of air cushion
landing gear concepts on an axisting unmanned aircraft. Recovery
by horizental landing on an air cushion landing system is
compared with recovery with a mid-air racovery system, )

Author (GRA}

N73-240804# illincis Inst. of Tach., Chicago. Dapt. of Machanics,
Mechanical and Aerospace Engineering.
V/STOL ORIENTED AERODYNAMIC STUDIES Progress
Report, 1 Oct. 1971 . 30 Sep. 1972
Mark V. Morkovin, Z. Lavan, A. A, Fejer, H. M. Nagib, J. L
Way, snd T. P. Torda Sep. 1972 80 p refs
{Contract F44620-69-C-0022; AF Proj. 9560; Proj. Themis)
(AD-768899; THEMIS-IIT-TR-R-72-9: AFOSR-73-06590TR)
Avail: NTIS CSCL 01/3

Besides refinements of 71 results. the following advances
are nataworthy. A modular approach to complax flow phanomena
was developed and illustrated for flows around protubarances
and for control of free-stream turbulenca. A hew, multiply linear
and nonlinear mechanism of transition downstream of lsolated
roughness elements was documentad in detail. The previously
developad technique for high-Reynolds number simulation was
applied te wind-tunnei simuiation of atmospheric boundary layers.
Adaption of & small water tunnal led 1o detailed comparisons of
two-dimensional unsteady separation and stall phenomena over
airfoils oscitlating in piteh, airfoils with oscillating flaps, and inclined
fixed airfoils in periodically surging streams. Respoase of flows
with locally separated pockets to periodic modulation of the
free stream was documented. {Author Modified Abstract) GRA

N73-24081f Naval Postgraduate School, Maonterey. Calif.
THE DESIGN AND DEVELOPMENT OF A NON-FLAPPING
ROTOR SYSTEM UTILIZING INFLEXIBLE BLADES AND
EMPLOYING A NEW ROTOR CONTROL MECHANISM M.$.
Thesis
William Alfred Simmons Dec, 1972 72 p refs
(AD-758514} Avail: NTIS CSCL 01/3

The intent of this study was the dasign, development and
praliminary testing of an inflexible blada, hingeless rotor systam.
A hingeless systam was desirad due to its advantage of augmented
control power resulting from its ability to transfer banding
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moments across the hub. The inflexible blades offered the
unconventional feature of raducing the magnitude of blade
flap-wise flexing to substantially zero and of ramoving the resultant
problems of rotor dynamics. These stiffer blades generally dictated
the use of mqre compact rotors, ie., of a smaller diameter and
therefors of a higher disk loading. The control rotor was of
unconventional design and utilized a relatively small, free-flapping
rotor 1o convey cyclic commands to the main rotor blades and
provide rolling trim with varying forward speed. The present
study has yielded a simpla, mechanical system that assantially
satisfias the design criteria and shows sufficient promise to warrant
further davelopment and testing, Author (GRA)

N73-24185§ Institute for Telecommunication Sciencss, Boulder,
Colo.
COMPATIBILITY MEASUREMENTS OF DIGITAL MSK AND
VOICE TRANSMISSIONS Final Raport. Apr. 1972 - Apr,
1973
J. R Jurosher Apr. 1973 96 p refs
(Contract DOT-FA72WAI-268)
(FAA-RD-73-83) Avail: NTIS HC $6.75

A series of experimental tests to measure interference betwaen
digital and voice systems are described. The digital system
consisted of a 2400 bit-per-second, minimum-shift-keyed modem
whose 1.2 and 2.4 kHz tones were transmitted by amplitude
modulation. Measurements wers made showing the effects of
digital interference on voice transrission, voice intarference on
digital transmission. and digital interference on digital transmission.
The tests were conducted at VHF using a ecommercial aircraft
receiver. Also described is an experimant to frequency multipk «
the MSK signal for simultaneous transmission with voice. Circuitry
was developed to frequency translate the 1.2 and 2.4 kHz tones
of the digital system to 6.6 and 7.8 kHz. respectively. Measure-
ments were then conducted to demonstrate feasibility.  Author

N73-24186§ Computer Sciences Corp., Falls Church. Va.
FAA COMMUNICATIONS SYSTEM DESCRIPTION (1973}
Final Report on Phase 1
J. C. Hansen, E, M. Boseck, R. Weber. and R. Lorence Washington
FAA Feb. 1973 477 p refs
(Contract DOT-FA72WA-3072)
(FAA-RD-73-36) Avail: NTIS HC $26.00

The current operational communications employad by the
FAA in supporting the National Aviation System is described,
The evolution of FAA communications is presentad as well as a
summary of the primary information transfer, Detailed descriptions
of all the major communication systems and subsystems are
included. The report covers air-ground, ground-ground (voice) and
ground-ground (data} communications. Author

N73-24283§ Netional Aerospace Lab., Tokyo (Japan).
BYSTEM DESIGN OF FACILITIES FOR VTOL FLYING TEST
BED AT NATIONAL AEROSPACE LABORATORY
Naoto Takizawa, Akiyoshi Shibuya, Toshio Gawa, Hirotoshi Fulieda,
Tadeo Kai, Yoshito Mivamoto, Yoshikazu Tanaba, Kazuyuki
Takeuchi, and Koichi Ono 1972 63 p refs In JAPANESE:
ENGLISH summary
{NAL-TR-308) Avail: NTIS HC $4.75 CSCL 148

Systems design and a general description of facilities for
studying havering vertical takeoff, and vertical landing of VTOL
aircraft are given. The facilities are divided inte the following
four main groups: ground support facilities, constrained test rigs,
measuring apparatuses and ground establishment, Ground support
facilities are provided for the operation and maintenance of the
FTB, including those for rework, supply, inspection, adjustmant
and experiment. Constrained test rigs fof the safety of over-all
preflight experiments contain a force test rig, a height control
1est rig. and attitude control test rig and tie down test rigs.
Measuring apparatus for the collection of precious data on the
fist VTOL flights in Japan are arranged in combination with
special wiring, telametering and others. Ground establishments
for large scals field experiments consist of buildings, a constrained
test field, and a fres flight test fiald. Author



N73-24286§ WNational Aviation Facilities Exparimental Center,
Atlantic City, N.J.
INVESTIGATION OF SITE COVERAGE AND ASSOCIATED
PROBLEMS AT THE O'HARE AIRPORT, CHICAGO,
ILLINOIS, ENAROUTE AADAR BEACON TEST SITE Interim
-Raport, Sep. 1971 - Sep. 1972
George F. Spingler Apr. 1973 62 p
(FAA-RD-73-49; FAA-RD-73-38) Avail: NTIS HC $5.25

A temporary beacon_test site was installed adjacent to the
Chicago, Hlingis, O'Hare Airport and operational tests were
conducted to determine its suitability for possible use a3 a future
enroute radar beacon site. Photographic data were collected using
targats-of-opportunity flying within the coverage area of the test
site. The data wera analyzed to determine ths extent of the
radar beacon coverage and further scrutinized to uncover any
anomolies which might derogate the operation of an enroute
radar beacon site installed at the test location. Flight tests
confirmed the originally suspected problem areas and provided
additional justification for linking the anomolies to the vertical
tadiation pattern of the standard radar beacon directional
antenna. Author

N73-24269§ National Physical Lab.. Teddington (England).
MEASUREMENT OF THE TIME-AVERAGE FORCES AND
PITCHING MOMENTS ON A PROPOSED HELICOPTER
LANDING PLATFORM FOR THE WOLF ROCK LIGHTHOUSE
C. F. Cowdrey and D. W. Bryer Mar. 1973 18 p refs
{Mar-Sci-R-106}) Copyright. Avail: NTIS HC $3.00

Wind tunnel tests were conducted to determine the time-
averaged aesodynamic forces and overturning moments on a
model of a helicopter landing platform to be installed on the
top of a lighthouss. The canstruction of the supporting framework
and its attachment to the lighthouse are described. Visualization
of the flow cver the model did not reveal any unusual featuras
which wauld have an adverse effect on the operation of helicopters
from the full scale landing pad. A safe configuration of the
landing pad is described. Author

N73-24271*§ Virginia Univ.. Charlottesvilla. Dept. of Engineering
Science and Systems.
DEVELOPMENT OF A SUPERCONDUCTING ELECTROMAG-
NETIC SUSPENSION AND BALANCE SYSTEM FOR
DYNAMIC STABILITY STUDIES Final Technical Report
Ricardo N. Zapata Feb. 1973 7B p refs
(Grant NGR-47-005-028)
{NASA-CR-132255; ES55-4009-101-73U)
$6.00 CSCL 14B

A pratotype facility comprising 8 superconducting magnetic
suspension and balance and a supersonic wind tunnel was
developed with the objectives of [1) establishing the feasibility
of applying the 3-component magnetic balance concept to dynamic
stability studies. and (2) investigating design concepts and
parametars that are critical for extrapolation to large scale systems,
Many important design and operational aspects are dictated by
the cryogenic nature of this advanced technology facility. Results
of initial tests demonstrate that superconductors can be utilized
safely and efficiently for wind tunnel magnetic suspensions.
Controlled one-dimensional support of a spherical modsel was
achieved.

Avail: NTIS HC

N73-24281§ Office National d'Etudes et de Recherchas
Aerospatiales, Paris (France).
TWO-DIMENSIONAL AERQFOIL TEST FACILITY IN THE S3
BLOW-DOWN WIND-TUNNEL OF MODANE-AVRIEUX
[DISPOSITIF D'ESSAIS DE PROFILS EN COURANT PLAN
DANS LA SOUFFLERIE $3 DE MODANE-AVRIEUX]
Maurice Bazin Oct. 1972 17 p refs In FRENCH; ENGLISH
summary
(ONERA-NT-203) Avail: NTIS HC $3.00

A device for two dimensional airfoil profile testing in the
transonic test section of the blowdown wind tunnel $3 was
designed and built. Airfoils up to 0.3 m chord length can be
studiad by pressure measuremeants up to 0.95 Mach. with
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stagnation pressure from 1.2 to 4.0 bars. The Reynolds number
can be varied up to 15.000.000 at Mach 0.95. The main features
of the device are outlined and its various components
described, including a 0.78 x 0.56 m test section with horizontal
perforated walls, rotating supports for angle of attack variations
from -35 to +215 deg. mobile rake for wake pressure survey.
modals with wall pressure taps. The method and means for
data acquisition are given along with the aerodynamic
characteristics of the test device. The visualization methods are
described, and improvemeants are suggested. ESRO

N73-24286§ Army Enginesr Waterways Experimant Station,
Vicksburg, Miss.
CONDITION SURVEY. HUNTER AIRFIELD, SAVANNAH,
GEORGIA
R. D. Jackson and P. J. Vedros Mar. 1972 36 p
(AD-757387; AEWES-Misc-Paper-5-72-8] Avail: NTIS CSCL
01/5

/The purpose of this report is to present the results of an
inspection performed at Hunter Army Airfield {(HAAF) in March
1971. The inspection was limited to visual observations, and no
tests wera conducted on any of the pavement facilities. A
layout of the airfield is given. {Author Modified Abstract} GRA

N73-24286§ Army Foreign Science and Technology Centar,
Charlottesville, Va,
REPAIR OF UNPAVED RUNWAY
V. Ermolchuk 22 Dec. 1972 5 p Transl. into ENGLISH from
Aviatsiya i Kosmonavtika (Moscow), no. 4, 1967 p 60-61
(AD-756806: FSTC-HT-23-2043-72) Awvail: NTIS CSCL 01/5
The landing field is destroyed as one uses unpaved airfields.
The runway surface should be packed down and the tracks closed
up. Experiance has shown that closing deep tracks with the
2-bladed plow sharply improves the productivity and quality of
work, Expenditures of time and resources on repairing damaged
portions of the landing field are reduced two to three times
when employing the plow. [t is especially effective on airfields
where intensive flying is carried out. The tractor-mounted, 2-bladed
plow is easy to use, simple in design and can be produced by
repair workshops. GRA

N73-24302 University of Southern Calif.. Los Angeles.
THE THREE-DIMENSIONAL STRUCTURE OF TRANSONIC
FLOWS INVOLVING LIFT Ph.D. Thasis
Mohammed Mahmound Hafez 1872 80 p
Avail:  Univ. Microfilms Order No. 72-27881

The problem of steady transonic flows over lifting configura-
tions having a nonvanishing finita leading-edge sweep angle is
formulated on the basis of an asymptotic theory. Numerical
methods are developed to solve the reduced lifting problems in
tha thickness-dominatad regime. The theory shows that the flow
flald consists of an inner ragion similar 1o that in the classical
slender-body theory and an outer nonlinear region governed by
the familiar transonic small disturbance equation in three
dimensions. Depending on tha relative contribution of the laterat
forces, the scales and the symmetry property of the outer ragion
vary and three regimes can be identified: {1} the thickness-
dominated regima, (2} tha intermediate regime. and (3] the
lift-dominated ragime, Dissert. Abstr,

N73-24312*%§ Lockheed-Georgia Co.. Maristta.
HIGH SPEED FLOW PAST WINGS
Halge MNorstrud Washington NASA  Apr. 1973 97 p refs
[Contract NAS1-10665}
(NASA-CR-2246) Avail: NTIS HC $3.00 CSCL 20D

The anaiytical solution to the transonic smali perturbation
squation which describes steady compressible flow past finite
wings at subsonic speeds can be expressed as a nonlinear integral
equation with the perturbation velocity potential as the un-
known function. This known formulation is substituted by a system
of nonlinear algebraic equations to which various methods are
applicable for its solution. Due to the presence of mathematical
discontinuities in the flow solutions. however. 3 main computa-
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tional difficulty was to ensure uniquaness of tha solutions when
iocal velocities on the wing exceeded the speed of sound. For
caontinuous solutions this was achieved by embedding the algebraic
system in a one-parameter operator homotopy in order to apply
the method of parametric differentiation. The solution to the
initial systam of equations appears then as a solution to @ Cau{:hv
problem where the initial condition is related to the_accompanymg
incompressible flow solution. In using this technique, however,
a continuous’ dependence of the solution development on tha
initial data is lost when the solution reaches the minimum
bifurcation point. A steepest descent iteration technique was
therefore, added to the computational schamae for the calculation
of discontinuous flow solutions, Results for purely subsonic Aows
and supersonic flows with and without compression shot_:ks are
given and compared with other available theoretica! solun:n:.h
uthor

MN73-24317*%}# National Asronautics and Space Administration.
Flight Research Canter. Edwards, Calif.
FLIGHT-MEASURED BASE PRESSURE COEFFICIENTS FOR
THICK BOUNDARY-LAYER FLOW OVER AN AFT-FACING
STEP FOR MACH NUMBERS FROM 0.4 TO 2.5
Sheryll A. Goecke Washington May 1973 33 p refs
(NASA-TN-D-7202: H-740) Awvail: NTIS HC $3.00 CSCL
20D

A 0.58-inch thick aft-facing step was located 52.1 feet from
the leading edge of the laft wing of an XB-7Q airplane. A
boundary-layer rake at a mirror location on the right wing was
usad to obtain locel flow properties. Reynolds numbers ware
near 10 to the Bth power. resulting in a relatively thick
boundary-lsyer. The momentum thickness ranged from slightly
thinner to slightly thicker than the step height. Surface static
pressures forward of the step were obtained for Mach numbers
near 0.9. 1.5, 2.0, and 2.4. The data were compared with thin
boundary-layer results from flight and wind-tunnel experiments
and semiempirical relationships. Significant differences were found

between the thick and tha thin boundary-layer data. Author
N73-24319*f Linguistic Systems, Inc.. Cambridge. Mass.
THE KUTTA-JOUKOWSKY CONDITICNS IN THREE-

DIMENSIONAL FLOW
Robert Legendre Washington NASA May 1873 24 p refs
Transl. into ENGLISH from La Rach. Aeraspatiale (French), no. 5.
1972 p 241-247
{Contract NASw-2482}
{NASA-TT-F-14918) Avail: NTIS HC $3.25

The Kutta-Joukowsky candition in three dimensional flow is
discussed. The characteristics of the saparation line along which
8 vortex sheet is attached on a wing are examined. From
obsarvations of the flow over marine propellers and delta wing
models, a discussion is presented to improve the description of
the flow over eny wing and to provide a better basis for accurate
calculations of the perfect fluid flow used as a reference.

Author

N73-24323*# Scientific Translation Service, Santa Barbara, Calif.
THE RECIRCULATION FLOW PATTERR OF A VTOL LIFTING
ENGINE
E. Schwantes Washington NASA Jun. 1973 201 p refs
Transl. into ENGLISH from the German report DLR-FB-72-50
[Contract NASw-2483)
(NASA-TT-F-14912; DLR-FB-72-50)
CSCL 20D

A method is developed 1o predict thaoretically the increase
of temperature due to wind recirculation in the inlet of a VTOL
aircraft lift engine exhgusting normally to the ground. A method
for calculating the velacities in the recirculation flow is presented.
The laws of spread of buoyant plumes is used to calculate the
temperatures within the recirculated flow. The three regions of
the propulsion jet are identified as: (1} the free jet, (2) the wall
jat, and {3) the zone of separation of the wall jet from the
ground due to wind effects and buoyancy forces. Author

Avail: NTIS HC $12.25

N73-24329§ Rhode Island Univ.. Kingston. Dept. of Mechanical
Engineering and Applied Mechanics.

RAPID ENGINEERING CALCULATION OF TwoO-
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DIMENSIONAL TURBULENT SKIN FRICTION. SUPPLE.
MENT 1 Technical Report, 1 Jun. 1971 - 30 Jun, 1972
Frank M. White and Gaorge H. Christoph Nov. 1972 34 p
refs
(Contract F33615-71-C-1685: AF Proj. 1428}
{AD-757872. AFFDL-TR-72-136-Suppl-1) Awvail: NTIS CSCL
20/4

Ir‘Tha report outlines tha details for engineering use of White's
two-dimansional theory of turbulent skin friction under arbitrary
compressible flow conditions. The new method is not anly simple
but accurate. It is recommended for general use by angineering
designers. The method concerns skin friction only. The report
prasents methods for hand or digital computer computation.
Several examples are presented. (Author Modified Abstract)

GRA

N73-24334¢ Ilinois Inst. of Tech.. Chicago, Dept. of Mechanics
Mechanical and Aerospace Engineering.
STARTING VORTEX, SEPARATION BUBBLE AND STALL:
A NUMERICAL STUDY OF LAMINAR UNSTEADY FLOW
AROUND AN AIRFOIL
Unmeel B. Mehta and Zaiman Lavan Dec. 1972 275 p refs
(Contract F44620-63-C-0022: AF Proj. 8560)
(AD-758831; THEMIS-IIT-TR-R-72-11; AFOSR-73-0840TR)
Avail: NTIS C3CL 20/4

The stalling characteristics of an airfoil in laminar viscous
incompressible fluid are investigated. The governing equations
in terms of vorticity and stream function ara solved utilizing an
implicit finite difference scheme and point successive relaxation
procedures. Tha development of the impulsively startad flow,
the initial generation of the circulation and the behavior of the
forces at large time are studied with emphasis on the formation
region. Following incipient separation, the lift increases due te
enlargement of a separation bubble and intansification of the
flow rotation in it. The extension of this bubble and beyond the
trailing edge causes its rupture and brings about the stalling
characteristics of tha airfoil. The Iift increases when attached
clockwise bubbles grow and anti-clockwise bubbles are swapt
away and vice versa. (Author Modifiad Abstract) GRA

N73-24341 Washington Univ., Seattle.
THE STRUCTURE AND DYNAMICS OF THE HORIZONAL
ROLL VORYICES IN THE PLANETARY BOUNDARY LAYER
Ph.D. Thesis
Margaret Anne Lamone 1972 144 p
Avail;  Univ. Microfilms Order No. 72-28625

The wind and temperaturs fields of the planetary boundary
layer are invastinated during pariods in which horizontal roill
vortices ara present. Measurements from a 444 meter tower
and from inertially-stabilized aircraft indicate the rolls are
maintained primarily by: [1) production of energy from the crossraoll
compornent of the mean PBL wind spiral (lateral instability). and
{2} bouyancy. Although aircraft data indicate a systamatic
concentration of turbulence in the positive vertical velocity regions
of rolis, the effect of turbulence on the roll energy budget seems
smail. Both tower and aircraft measurements indicate substantial
heat flux by rolls. It is shown that including positive roll heat
flux into Brown's equitibrium energy budgat will lead to rolls of
larger magnitude. Dissert. Abstr.

N73-24477¢ National Aerospace Lab., Tokyo (Japan}.
EXPERIMENTS ON AIRSPEED CALIBRATION
CEDURES
Jiro Koo, Toichi Oks, Yukichi Tsukano, Kenti Yazawa, and
Takatsugu Ono 1973 19 p refs In JAPANESE: ENGLISH
summary
(NAL-TR-298} Avail: NTIS

The position errors of airspeed measuring systems and the
cause of such errars are reported. Flight tests were made on
six proceduras. These include trailing cone or bomb. towar, radar
altimeter, speed course. swiveling pitot-static tube, and airplane
pacing mathods, Author

PRO-



N73-24504# Armmy Foreign Science and Technelogy Center,
Charlattesville, Va.
EXCERPT FROM PILOTING AND NAVIGATIONAL DEVICES
S. D. Danich 8 Nov. 1972 91 p Transl. into ENGLISH of
the publ. “Elektropribornaya Obarudovaniye Samolete AN-24
“Transport” USSR, 1971 263 p
{AD-758751; FSTC-HT-23-2165-72) Avail: NTIS CSCL 01/4

A detailed description and technical data are presented of
the instrument panel equipment instalted on an aircraft which is
quite varied in its purposs, operating principle and design. The
entira complex of this equipment is designad for piloting and
navigation of the aircralt day and night, under simple and
difficult weather conditions, at all latitudes in both hemispheres
of the Earth. at all flying altitudes of the An-24 aircraft.

Author (GRA}

N73-24524§ National Aeronautical Lab., Bangalore {India).
TANGENT MILLING AND SPLINE APPROXIMATION
TECHNIQUES IN MODEL MAKING
R. Sankar and S. Janardhan Apr. 1971 47 p
{NAL-TN-33) Awvail: NTIS HC $4.50

Wings whose surfaces are developable, wera milled on a
jip-borer at the National Aeronautical Laboratery, Bangalore,
amploying tangential milling. In this process, the wing cross
section is approximaled by a polygon which can be smoothenad
by hand-finish, The polygonal approximation itself is such that
gach side of the palygon is a tangent to the aerofail. The aerofoil
is defined by a finite set of points got from experiments or
otherwise. These points are joined smoothly by using spline
approximation to achieve continuity of first and second derivatives.
The splines and the settings of the jig-borer (for tangential milling)
were obtained on the NAL Sirius computer. Each setting of the
jig-borer consists of the cutter-height and two turnings of the
turn-table, one about the latter's axis and the other about a
fixed horizontal axis, so that the tangent plane coincides with
the pltane of miling. The two angles of rotation and the
cutter-height depend upon the wing geometry besides some of
the machine parameters. Author

N73-24537§ Mechanical Technolegy. Inc., Latham, N.Y.
HIGH PERFORMANCE BEARING STUDY Technical Report,
5 Mar. 1971 - 5 Jun, 1972
Warren D. Waldron and Wiltiam E. Young (Pratt and Whitney
Aircraft, West Palm Beach, Fla) Wright-Patterson AFB, Ohio
AFAPL 15 Jul. 1972 206 p refs
{Contract F33615-71-C-1382; AF Proj. 3048)
(AD-757869; MTI-72TR26; AFAPL-TR-72-63} Avail: NTIS CSCL
13/9

/A feasibility investigation was performed to identify the
probable advantages. problem areas, and the degree of feasibility
of applying air lubricated bearings to an advanced class of U.S.
Air Force complex-cycle aircraft engines. Three P-WA enginas
incorporating wraparound ramijets for high-Mach number,
high-altitude operation were used as vehicles for the evaluation.
No significant engine performance, size or weight penalty
associgted with air-lubricated bearings when compared to
conventional oil-lubricated, rolling-element bearings was found.
Hydrodynamic type bearings were found to have better load
capacity characteristics than hydrostatic or hybrid types. MNew
methods of cooling both the journal and thrust bearing were
conceived which reduced the quantity of cooling air required
from the engine. (Author Modified Abstract) GRA

N73-245404 Bosing Co., Philadelphia. Pa, Vertol Div.
TEST RESULTS REPORT AND TECHNOLOGY DEVELOP-
MENT REPORT HLH/ATC COMPLIANT ROLLER BEARING
DEVELOPMENT PAOGRAM Final Report
Joseph W. Lenski, Jr. Nov. 1972 138 p refs
{Contract DAAJO1-71-C-0840(P4Q); DA Proj. 1%X1-6303-D-158)
{AD-756536: USAAMRDL-TR-72-82) Avail: NTIS CSCL
13/9

The report presents the results of effort conducted between
August 1971 and March 1972 to define critaria and to design.
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fabricate. and test compliant rollers to obtain the optimum detail-
rollar profile for use in the HLH rotor transmission secand-stage
planatary system. Tests were performed between flat plates under
HLH loading and misalignment cenditions. Technical inspection
and evaluation of the test results will be used for selecting the
optimum compliant roller configuration for the HLH rotor
transmission second-stage planetary system. Author (GRA}

N73-24611§ Douglas Aircraft Co., Inc.. Long Beach, Calif.
DEVELOPMENT OF A GRAPHITE HORIZONTAL STABI-
LIZER Interim Technical Report, 1 Jul. - 31 Dec. 1972
Georga M. Lehman. D. M. Purdy, F. C. Allen, C. G. Dietz, and
R. Teodosiadis Jan. 1973 125 p refs
{Contract NOO156-70-C-1321}
(AD-758718;: MDC-J5841) Avail: NTIS CSCL 11/4

The analysis. repair. and further static testing of the previously
failed graphita horizontal stabilizer are described. The design,
analysis, and development testing of redesign concepts to correct
the understrength condition at the main pivot fitting joint are
discussed. Finite element analyses of the joint region were
conducted to guantify the interlaminar shears and bending
maoments induced in the laminated skin panel by secondary
bending effects. The calcutated interlaminar shear and tensile
stresses were of the order of 5 to 10 percent of allowable
stresses determined in quality control specimens. The failed
static test article was repaired with bolted and bonded steel
splice plates and additional static tests were conducted to verify
tha strengths of the three elevator hinge brackets and supporting
structures. These tests successfully demonstrated the design
integrity of tha hinge brackets since loads in excess of design
ultimate lcad {150 percent design limit load) were sustained in
each case. Joint specimens were tested to evaluate two redesign
concepts (ia., bonded external scarf and internal stepped-lap
titanium doublers} to correct the understrength condition at the
pivot fitting joint. The latter concept was selected for further
development because it eliminated design reliance on laminate
propertias in the immediate vicinity of the major bolted joint.
{Author Maodified Abstract) GRA

N73-24639# Calspan Corp., Buffalo, N.Y.
EXPERIMENTAL TEST OF FOG CLEARING BY GROUND-
BASED HEATING: VISIBILITY, TEMPERATURE, AND FOG
MICROPHYSICS
C. William Rogers, Eugene J. Mack, and Roland J. Pilie Dec.
1972 74 p refs
{Contract F19628-72-C-D160; AF Proj. 8620)
[AD-757897. CJ-5076-M-1: AFCRL-TR-73-0056; SR-1} Avail:
NTIS CSCL 04/2

Experimental tests of fog clearing by a ground-based heating
system were carried out in nighttima advection fog oc¢curring at
Vandenberg Air Force Base, California during July and August
1972. Horizontal visibility ranged from 400 to 1000 m at one
meter above the ground, 100 to 200 m between the 1 and
30 m heights and 50 to 100 m between the 30 and 60 m
heights: average liguid water contents were 0.08, (.22 and 0.38
g/cubic meter at 1, 13, and 42 m heights, respectively.
Extrapolating the results of these experiments to a similar system
installed at an airport. it appears that the visibility improvement
achieved would always be adeguate to permit landings at category
2 and catagory 3a runways. Thae clearing would usually be
inadequats for approaches to category 1 runways unless the
quantity of heat usad was significantly increased. {Author Modified
Abstract) GRA

N73-24863*§ National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

A LOW-COST INERTIAL SMOOTHING SYSTEM FOR

LANDING APPROACH GUIDANCE

Frank R. Niessen Washington Jun. 1973 32 p refs

!‘P!’%SA-TN-D-TZTT: L-B763) Avail: NTIS HC $3.00 CSCL
Accurate position and velocity information with low noise

content for instrument approaches and landings is required for
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both control and display applications. In 8 current VTOL automatic
instrumant apptoach and landing research program, radar-derivad
landing guidance position refarance signals, which are noisy, have
been mixed with acceleration information derived from low-cost
onboard sensors to provide high-quality position and velocity
information. An in-flight comparison of signal quatity and accuracy
has shown good agreement between the low-cost inertial
smaothing system and an aided inertial navigation system,
Furthermore, the low-cost inertial smocthing system has been
proven to be satisfactory in control and dispiay system applications
for both automatic and pilot-in-the-loop instrumant approaches
and landings. Author

N73-24684§ Federal Aviation Administration, Washington, D.C,
BUMMARY OF NEAR TEAM ENGINEERING AND DEVELOP.
MENT PROGRAM FPLANS FOR GROUND BASED BEPARA-
TION ASSURANCE
Mar. 1973 26 p rels
(FAA-EM-73-7) Avail: NTIS HC $3.25

A description is given of several enginesring and developmant
(E and D) activities directly involved with tha development of
automation cepabilitiss to aid the separation gssurance function
of the ground based air traffic contrel (ATC) system. Separation
assurance capabilities for the cparational NAS En Route Stage
A System are being daveioped in € and D Program 12 - En
Route Control. The analogous development wark for terminal
systems, ARTS 3 and ARTS 2. is being accomplished in
Program 14 - Termimal/Tower Control. The initial design of future
capabilities. such as Intermittent Positive control for Phasa 2 of
the Upgraded Third Generation ATC Systam (which depends upon
the surveillance/ communications provided by the Discreta
Address Beacon System), is being performed under £ and D
Frogram Q1 - Systems. In addition to work on ground based
separation assurance. & parallel E and I program is being
conducted to determine the potential value of an independant
sirborne collision avoidance system as a safety backup in the
svent of ground system failures. Author

N73-2466B§ Transportation Systems Center. Cambridga, Mass.
Airport Surfacs Traffic Control Pragram Office.
ENGINEERING AND DEVELOPMENT PROGRAM PLAN:
AIRPORT SURFACE TRAFFIC CONTROL
Jul. 1972 162 p refs
(FAA-ED-08-1) Avail: NTIS HC $10.25

Background, requirements, system descriptions, task descrip-
tions, activities, schedules, and funding levels are presanted for
the Airport Surface Traffic Control program for the years 1872
to 1978, Systems, subsystems, proposed concepts, and
equipments are defined and specified in a system context and
then designed, daveloped, tested, and evaluated for introduction,
in madular fashion, into the existing airport environment. Modular
structure of the system will parmit system configurations to be
tgilored to the naeds of the individual airport and will permit
modular expansion of either capacity or function to meet the
airport's needs as they evolve with tims, Author

N73-24866# ITT Avionics, Nutley, N.J.
BYSTEM ANALYSIS OF TACAN AND DME FOR ADDITION
OF DIGITAL DATA BROADCAST Final Technical Report
John B. Kennedy and Ira Ross Apr. 1973 88 p refs
(Contract DOT-FA72WA-3001)
(FAA-RD-73-2) Avail: NTIS HC $6.50

An engingering analysis is presented on the feasitnlity of
modifying the existing Tacan/DME system to provide broadcast
digital data for area navigation. The operational and system
considerations indicate that the required data rate is realizable
and can be added with minimal effect on existing services,
Various types of signal structure, synchronization and modulation
techniques are examined. A comparison of the resulting data
systems on the basis of data performance, flexibility. and the
cost-complexity of implementation is included. Author

N73-24867§ Stanford Rasearch Inst., Menlo Park, Calif,
THE AIR TRAFFIC CONTROLLER'S CONTRIBUTION TO ATC
SYSTEM CAPACIHTY IN MANUAL AND AUTOMATED
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ENVIRONMENTS. VOLUME 3: TERMINAL OPERATIONS
Intarim Report, Jun, 1971 - Jan. 1973
R. 8. Rotner and J. 0. Williams Jan. 1873 63 p
[Contract DOT-FA7OWA-2142; SRI Proj. B181)
[FAA-RD-72-63-Vol-3: IR-2) Avail: NTIS HC $5.25

The adaptation of the Relative Capacity Estimation Process
(RECEP} to terminal ATC oparations, findings and implications
for effective automation in the tarminal areas, quantitative capacity
astimsates, and predictions for several levels of gutomation arg
reported. A comparison of the results abtained for terminal ATC
operations with thoss obtained for the ATC aperations is
prasented, Author

N73-24658§ Defense Mapping Agency Aerospace Center, St
Louis, Mo. Technical Translation Branch.
COMPUTATION OF THE GEODETIC COORDINATES OF AN
AIRCRAFT FROM TWO0O MEASURED DISTANCES AND ITS
HEIGHT ABOVE THE SURFACE OF THE EAKTH ELLIPSOID
K. A. Laping and L V. Medvadev Dec. 1972 11 p Tranal,
into ENGLISH from Gedez. i Kartograf. {Moscow), no. 3, 1972
p 13-15
(AD-757541: DMAAC-TC-1888) Avail: NTIS CSCL 08/5
The papar discusses the computation of the geodstic
coordinates of an aircraft from two measured distances and its
height above the.surface of the earth ellipsoid, The advantages
of the suggested method of detarmination of an aircraft’s
coordinates are: it is not necessary to reduce the measured
distances to the surface of the earth ellipsoid, it is not necessary
to know the approximate geodetic coordinates of the aircraft,
and the suggested formulas can be used advantageously in &
computer. Author (GRA}

N73-24897# Lockheed Missilas and Spaces Co.. Palo Alto, Calif.
HIGH-FREQUENCY SPECTUM DOMAIN OF TURBULENT
JET NOISE
V. A. Krasilnikov and R. E. Shikhlinskaia [1972] 2 p refs
Transl. into ENGLISH from Vestn. Mosk. Univ., Ser. 3: Fiz-Astron.
{Moscow). v. 12, no. 5, 1872 p 626-628
Avail: NTIS HC $3.00; National Translations Center, John Crarar
Library, Chicago, tllinois 60616

The expression for the depandence of the noise power spectral
density on the radiation frequency is found by using similarity
and dimensional analysis. The expression is than used to find
the high frequency part of the turbulent jet noise spectrum whare
viscosity is essential, F.0.8.

N73-24777*} National Aeronautics and Space Administration,
Lewis Research Center, Cleveland, Ohio.
THE USE OF HYDROGEN FOR AIRCRAFT PROPULSION
IN VIEW OF THE FUEL CRISIS
Solomon Weiss 1873 38 p refs Presanted at MASA Res.
and Technol. Advisory Comm. on Aeronaut. Operating Systemns,
Moffett Field, Calif,, 7-8 Mar, 1973
(NASA-TM-X-68242; E-7490) Avail: NTIS HC $4.00 CSCL
21D

Some factors influencing the technical feasibllity of operating
a liquid hydrogen-fueled airplane are discussed in light of the
projectad decrease of fossil fuels. Other sources of energy, such
as wind, tidsl, solar, and geothermal, are briefly mentioned. In
view of projected decreases in available petroleum fusls, interest
has been generated in exploiting the potential of liquid hydrogen
{LHZ) as an aircraft fuel, Cost studies of LH2 production show
it to be more expensive than presently used fuels. Regardigss
of cost considerations, LH2 is viewed as an attractive aircraft
fuel because of the potential performance benefits it offers.
Accompanying these benefits, however, are many new problems
associated with aircraft design and operations; for example,
problems related to fuel systam dasign and the handling of LH2
during ground servicing. Seme of the factors influencing LH2
fuel tank design, pumping, heat exchange, and flow regulation
are discussed, Author

N73-24779§ Southwest Resaarch Inst, San Antonio, Tex. Army
Fuels and Lubricants Research Lab.
ANOMALOUS RHEDLOGICAL CHARACTERISTICS OF A



HIGH INTERNAL PHASE AATIO EMULSION Final Report.
Jan. 1969 - Mar. 1973
Richard J. Mannheimer Mar. 1973 23 p refs
(Contract DAADOS-67-C-0354}
{AD-75B908B; AFLRL-18] Avail: NTIS CSCL 21/4

High-internal-phase-ratic emulsions containing 97 to 98
parcent liquid fuel as the dispersed phase, are shown to exhibit
complex rhealogical behavior inctuding reversible work hardening
and apparent ship-flow anomalies. Howaever. when proper
precautions are taken to prevent contamination by demulsified
fual, steady flow in glass and steel tubes is characterized by
the Bingham codel up G a critical wall shear stress. At higher
stresses a discontinuity 1 the flow curve is ocbserved. Experiments
in different diameter :ubes are used to establish that the critical
strass is associated with the rupture of emulsion droplets and
the formation of a thin film af Fuel at the wall of the tube. Tha
apparent abserce of a veld value and critical stress with PTFE
tPelytetrafiucroethylerei tubes indicates that the film of fuel forms
when the emulsicrs contacts a hydrophobic surface.

Author (GRA)

N73-24788§ Advisory Group for Aercspace Research and
Development, Paris {France).
RELATIVE AIR POLLUTION EMISSION FROM AN AIRPORT
IN THE UK AND NEIGHBOURING URBAN AREAS
A. W. C. Keddie (Dept. of Trade and Ind., Stevenage. Engl.). G.
H. Roberts (Dept. of Trade and Ind., Stevenage. Engl). and J.
Parker (Dept, of Trade and Ind., Stevenage, Engl) [1971] 10 p
refa Repr. from the publ. “"Conference Pre-print No. 125 on
Atmospheric Pullution by Aircraft Engines” Paris, AGARD, 10 p
Avail: NTIS HC $3.00

Air pollution levels at Stansted Airport, England, in relation
ta emissions from four nearhy towns are discussed. Cabculations
have besn made of pollution emissions from these four sources
and also from the airpart, and the expected contributions from
these sources at three local sites have been examined. These
values are compared with actual measurements at the three
sites. Authar

N73-247B9§ Northern Research and Engineering Corp..
Cambridge. Mass.
THE CONTROL OF OXIDES OF NITROGEN EMISSIDNS
FROM AIRCAAFT GAS TURBINE ENGINES. VOLUME 1:
PROGRAM DESCRIPTION AND RESULTS
B. 5. Fletcher., R. D. Siegel, and E. K. Bastrass
109 p refs
(Contract DOT-FATOWA-2428)
(Rept-1162-1-Vol-1}) Avail: NTIS HC $7.50

An analysis of the aircraft engine exhaust products which
contribute to the air pollution problem was conductad. Nitrogen
oxides are the only pollutant class for which control criteria do
not exist. Mathematical modals were developed to establish criteria
for application to a range of aircraft engings. It was determined
that aircraft contributions to regional loads in all categories are
generally less than one percent. In the vicinity of major air
terminals. densities and concentrations of aircraft emissions are
comparable to densities and concentrations in adjacent communi-
ties of the same pollutants from other sources. Design criteria
for combustors 1o reduce the amount of oxide emissions are
describad. Author-

Dec. 1971

N73-247904# Northern Research and Engineering Corp.,
Cambridge. Mass.
THE CONTROL OF OXIDES OF NITROGEN EMISSIONS
FROM AIRCRAFT GAS TURBINE ENGINES. VOLUME 2:
THE NITRIC OXIDE FORMATION PROCESS
R. S. Flatcher and R. D. Siegel Dsc. 1971 143 p rafs
{Contract DOT-FATOWA-2428)
{Rept-1162-2-Vaol-2} Avail; NTIS HC $9.25

The chamica! reactions which produce nitrogen oxides during
sircraft engine operation are described. A mathematical analysis
of the formation process is developed, the rasulting computer
program is described, and a user's manual for the program is
included. The capabilities and limitations of the computer program
are explained. Author

39%

N73.24892

N73.-247914 Northern Resgearch and Engineering Corp..
Cambrigge, Mass.

THE CONTROL OF OXIDES OF NITROGEN EMISSIONS
FROM AIRCRAFT GAS TURSBINE ENGINES. VOLUME 3:
THE FLOW MODEL

R. §. Fletcher and R. D. Siegel
{Contract DOT-FA70WA-2428)
(Rept-1162-3-Vol-3) Avail: NTIS HC 31075 .

The development of a computer program to dascribe the
flow conditions in & gas turhine combustor is discussed.
Thermodynamic data computed in the computer program !’ur
nitrogen oxide formaticn are used as input data to tha turbipe
combustor program. The theory behind the Now model anq details
of the computer program developed for its application ara
prasented. Author

Dec, 1971 173 p refs

N73-24805§ Chandler Evans, Inc., Wast Hartford, Conn.  Control
Systems Div.

ADVANCED ENGINE CONTROL PROGRAM Final Report
A. H. White and D. F. Wills Nov. 1872 304 p refs

{Contract DAAJO2-70-C-0002; DA Proj. 1G1-62203-D-144)
|AD-768173; R-492-31; USAAMRDL-TR-72-59} Avail: NTIS
CSCL 21/5 .

The report summarizes the results of a 30-month program
of design, fabrication, and test of an advanced electronic Bnginge
control system for small turboshaft engines. The objective of
tha program was to develop engine control system technology
which could be implemented in futura systems to alleviate many
of the problems experienced with past and prasent control systems.
The systern is comprised of thrae modutes: a fuel-cooled hybrid
electronic computer. a fluid controller with integral 37,500-rpm
pump, and a remote slectrohydromechanical engine geometry
actuator. Closed-loop tests werea made to demonstrale the
control system performance on both a 2- and & 5-lb/sec
analog computer engine simulator. Environmental temperature
andurance testing and fuel contamination testing were completed.
{Author Modilied Abstract) GRA

N73-248B0%§ Pratt and Whitney Aircraft, East Hartford, Conn.
SUPERSONIC TORSIONAL FLUTTER IN CASCADES Final
Technical Report, 16 Feb. 1972 - 16 Feb. 1973
Lynn E. Snyder 2 Apr. 1973 59 p refs
{Contract NO0O19-72-C-0187)
{AD-7B8721; PWA-4701} Avail: NTIS CSCL 21/5

A combined analytical and experimental study was made to
determine the mechanism of supersonic unstalled torsional flutter
in cascades of compressor blades. An unsteady supersonic
cascade analysis was used to predict the onset conditions for
supersonic torsional flutter. Two sets of blades, characteristic
of those used in high-speed fan rotors, wera tested to deter-
mine the position of the flutter boundary, and the characteristics
of the aeroelastic instability. {Auther Modified Abstract} GRA

N73-24892*# National Aeronautics and Space Administration.
Flight Research Center, Edwards, Calif.

FLIGHT INVESTIGATION OF XB-70 STRUCTURAL RE-
SPONSE TO OSCILLATORY AERODYNAMIC SHAKER
EXCITATION AND CORAELATION WITH ANALYTICAL
RESULTS

James M. McKay, Eldow E. Kordes, and John H, Wykes {N. Am.

Rockwell Corp., Los Angeles) Washington Apr. 1973 124 p
refs
{NASA-TN-D-7227; H-713}) Awvail: NTIS HC $3.00 CSCL
0nic

The low frequancy symmetric structural responsa and damping
characteristics of the XB-70 airplane wera measured at four
flight conditions: heavywaeight at 8 Mach number of 0.87 at an
altitude of 7620 meters {25,000 femi}: lightweight at a Mach
numbar of 0.88 at an altitude of 7620 meters {25,000 feet); a
Mach number of 159 at an altitude of 11,918 meters
(39. 100 feeth; and a Mach number of 2.38 and an altitude of
18.898 metars {62,000 feet). The flight deta ara compared with
the response calculated by using early XB-70 design data and
with the response calculated with mass, structural, and aerodyna-



N73-24897

mic data updated to reflect as closely as paossible the airplane
characteristics at three of the flight conditions actualty flown.
Author

N73-24897*§ National Aeronautics and Space Administration.
Amas Research Center, Moffett Field, Calif.
NOCNLINEAR EQUATIONS FOR BENDING OF ROTATING
BEAMS WITH APPLICATION TO LINEAR FLAP-LAG
STABILITY OF HINGELESS ROTORS
Dewey H. .Hodges and Robert A. Ormiston Washington May
1973 36 p refs Prepared in cooperation with Army Air Mobility
R and D Lab.. Moffett Field. Calif.
(NASA-TM-X-2770; A-4629) Avail: NTIS HC $200 CSCL
20K

The nonlinear partial differential equations for the flapping
and lead-lag degrees of freedom of a torisonally rigid, rotating
cantitevered beam are derived. These aquations are linearized
about an equilibrium eondition to study the flap-lag stability
characteristics of hingeless helicopter rotor blades with zarg
twist and uniform mass and stiffness in the hovaring flight
condition. The results indicate that these configurations are stable
because the effect of elastic coupling more than compensates
for the destabilizing flap-lag Coriolis and aerodynamic coupling.
The effect of higher bending modes on the lead-lag damping
was found to be small and the common, centrally hinged, spring
restrained, rigid blade approximation for elastic rotor blades was
shown te ba reasonably satisfactory for determining flap-lag
stability. The effect of pre-cone was genarally stabilizing and
the effacts of rotary inertia were negligible. Author

N73-24933*/ National Aeronautics and Space Administration,
Lewis Research Center. Cleveland, Ohio.

EFFECT OF FUEL VAPOR CONCENTRATIONS ON COM-
BUSTOR EMISSIONS AND PERFORMANCE

Card T. Norgren and Robert D. Ingebo Washington Jun, 1973
36 p refs

izf:JAjA-TM-X-ZBOO: E-7338) Awail: NTIS HC $3.00 CSCL

Effects of fusl vaporization on the exhaust ermission levels of
oxides of nitrogen. carbon monoxide, total hydrocarbons, and
smoke number were obtained in an experimental turbojset
combustor segment. Two different fue! injectors were used in
which liguid ASTM A-1 jet fuel and vapor propane fusl were
independently controlled to simulate varying degrees of vaporiza-
tion, Tests were conducted over a range of inlet-air tempearatures
from 478 to 700 K, pressures from 4 to 20 atm, and combustor
reference velocities from 15.3 to 27.4 m/sec. Converting from
liquid to complete vapor fuel resulted in oxides of nitrogen
reductions of as much as 22 percent and smoke number reductions
up to 51 percent. Supplement data are also presented on flame
emissivity, flame temperature, and primary-zone liner wail
temperatures. Author

N73-249404
Mechanics Div.
LAUNCHER IMPROVEMENT FOR ILLUMINATION SYSTEM
FLARE, BURFACE: PARACHUTE XM 183 Final Report,
28 Apr. 1971 - 28 Jan. 1972
Daniel }. Herkes Dec. 1972 25 p
{Contract DAADO5-71-C-0315)
{AD-757731; LWL-CR-09F70) Avail: NTIS CSCL 19/6

The objective of this nine-month program was to improve
the present feasibility modef tauncher for mass production. In
addition. design features such as flare package retention and
positive locking wera to be investigatad. To assure system
reliability. a method of verifying these ohjectives was required.
During the coursa of this program. a development approach and
test plan was generated and approvad for engineering activitias.
A verification test fixture was designed and constructed to simutate
impact typs loading on a launcher. Experimantal and praduction
type launcher systams can be subjected to peak recoil conditions
of 1600 Ib for § msac through three firing elevations. (Authar
Modified Abstract} GRA

IT Research Inst., Chicago, (1. Enginesring
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N73-24971 Elliott-Automation Space and Advanced Military
Systems, Ltd.. Cambarley {England).
PROJECT MANAGEMENT COMPARISON
L A. Mitchell f» ESRO Proj. Management and Proj. Control
Jan, 1973 p 88-100

A brief description of EASAMS Ltd. and of the type of
project undartaken there is followed by an analysis of the principle
on which the management of the company and the project
management are based: delegation of appropriate authority;
careful pre-planning; control of commitment: and identification
of cost centers. A comparison of the various management factors
in two different types of project - & military development project
and civil engineering projects - is then developed with particular
referance 1o selection of objectives, organizatian for management,
choice of the management staff, and effectiveness of the diffarent
procedures. Finally, a summary of the planning processes is given
with examples of problems and solutions, bringing out the similarity
of management problems in witlely differing projects.

Author (ESRO}

N73-24893¢ ARO. Inc.. Arnold Air Force Station, Tenn.
AERODYNAMIC FORCES AND TRAJECTORIES OF SEPA-
RATED STORES DISTURBED FLOW FIELDS Final Report,
16 Aug. 1971 - 20 Jun. 1972
W. N. MacDermott and P. W. Johnson
102 p refs
[ARC Proj. PW5280)
(AD-757832; ARD-PWT-TR-72-148; AEDC-TR-72-162) Awail:
NTIS CSCL 19/2

A vortex-lattice potential flow computer program capable of
accepting nonuniform flow boundary conditions but praviously
tastricted 1o incompressible flows with symmetry was modified
to eliminate these restrictions. Tha program was structured in
such a way that, after preliminary calculations of a purely geometric
nature were performed one time for a given body, potential
flow solutions for any set of boundary conditions on that body
could be gbtained in computer times measured in seconds rather
than minutes. The aerodynamic characteristics of an M-117
bamb. represented by a network of 312 vortices, wers calculated
for uniform flow at a Mach number of 0.5 and ware found to
agree with wind tunnal measurements 10 within 10 percent,
excapt for drag. (Author Modified Abstract} GRA

AEDC Mar. 1973

N73.24996 Princeton Univ., N.J.
WIND TUNNEL INTERFERENCE FACTORS FOR HIGH-LIFT
WINGS IN CLOSED WIND TUNNELS Ph.D. Thesis
Robert Glenn Joppa 1872 144 p
Avail: Univ. Microfiims Order No. 72-29794

A problem associated with the wind tunnel testing of very
stow flying aircraft is the correction of cbserved pitching
moments 1o free air canditions. The most significant effects of
such corrections are to be found at moderate downwash angles
typical of the landing approach. The wind tunnel walls induce
interference velocities at the tail different from those induced at
the wing, and these induced velocities also alter the trajectory
of the trailing vortex system. Results are presented camparing
the tail interference angles, with and without the effect of vortex
wake relocation, which show the importance of the wake shift,
In some cases the tail angle corections sre reduced to zeto
and may even change sign. It is concluded that to correctly
calcutate the interference velocities affecting pitching moments,
the effects of vortex wake relacation must be included,

Dissert, Abstr.

N73-24997 Cincinnati Univ., Ohio.
KELVIN IMPULSE THEQORY APPLIED TD LIFT ON AIRFOILS
Ph.D. Thesis
James Anthony Delaney 1972 131 p
Avail:  Univ. Microfilms Order No. 72-31627

The application of tha Kelvin impulse theory to comgputing
lift on airfoils is discussed. The analysis is based on the circulation
around the airfoil required to produce lift. A series of five thearems
is presented for lift calculation based an variations in the basic
paramaeters in airfoil circulation. Mathematical models are provided
to clarify the theoretical concepts. Dissert. Abstr.



N73-24998§ Aeronautical Research Council, London (England).
[AERODYNAMIC RESEARCH. INCLUDING HEATING,
AIRFOILS, AND BOUNDARY LAYER STUDIES. VOLUME 1]
Technical Report, 1959 R
HMSO 1871 662 p refs
Avail: NTIS HC $35.25; HMSC £ 1550: PHI $58.14
Research projects in theoretical and practical aerodynamics
are presentad. The subjects discussed are: (1) leading edge
buckling due to aerodynamic heating, (2) effect of a central jet
on the base pressure of a cylindrical body in supersonic stream,
(3) numerical methods for calculating the zero-lift wave drag
and the lifi-dependent wave drag of slender wings, (4] wind
tunnel tests to determine longitudinal and lateral stability of canard
aircraft model. (5) an axially symmetric analog for ganeral
threa-dimensional boundary layers, and [(6) effects of shock-
induced boundary layer separation in transonic flight.

.

NT73-25000 Ministry of Supply. London (England).

LEADING EDGE BUCKING DUE TO AERODYNAMIC
HEATING

E. H. Mansfield f{r ARC Aerodyn. Res.. including Heating.
Airfoils, and Boundary Layer Studies. Vol. 1 1971 p 1-20
refs

(ARC-R/M-3197. RAE-R-Struct-250)

& formula is derived for determining the onset of leading
edge buckling due to aerodynamic heating of wings which are
either solid or thin walled with a shear resistant filler. The stresses
induced in the wing structure are analyzed. It is shown that
buckling begins when the spanwise stress at the leading edge
reaches a value which depends on the shear modulus of the
material and the geometry of the teading edge. Author

N73-25002 National Physical Lab., Teddington (England}.
Aerodynamics Div,
OBSERVATIONS OF THE
DIMENSIONAL 4
ATTRANSONIC SPEEDS
B. D. Henshall and R. F. Cash /n ARC Aerodyn. Res,, including
Heating. Airfoils, and Boundary Layer Studies, Vol. 1 1971
p 63-81 refs

(ARC-R/M-3180}

Wind tunne! tests were conducted to determina the
pressure distributions for a 4 percent thick, circular arc. biconvax
airfoil at transonic spesds. The boundary layers on tha airfoil
wara turbulent and were not subjected to arificial transition
methods. The pressure distributions for angles of attack of 1, 2,
and 5 degrees and various free stream Mach numbers are
presented. It was determined that the trarsonic flow past the
airfail was similar to that for round-nose airfoils. Author

FLOW OVER A TwOo
PERCENT THICK AEROFOIL

N73-25003 Ministry of Aviation, London {England}.

AN EXPERIMENTAL INVESTIGATION AT SUPERSONIC
SPEEDS OF THE CHARACTERISTICS OF TWO GOTHIC
WINGS, ONE PLANE AND ONE CAMEERED

L C. Squire /n ARC Aercdyn. Res, including Heating, Airfoils,
and Boundary Layer Studies. Vol. 1 - 1971 p 83-114 refs
Praviously issued as AAE-TN-Aern-2620; ARLC-213390

(ARC-R/M-3211: RAE-TN-Aero-2620: ARC-21390)

Tasts have been made at supersonic speeds up to M = 2.0
on a thick cambered gothic wing of aspect ratio 0.75. together
with tests on the uncambered wing of the same plan-form and
thickness. The camber was designed to give attached flow all
along the leading edge, and over the whole wing, at one lift
coefficient, together with low drag at this lift, The thickness
distribution was chosen to have low zero-lift drag and also to
gliminate the adverse pressure gradients due to incidence and
camber at the design lift. The results show that the drag of the
cambered wing is close to the theoretically estimated value at
the design lift coafficient: the drag of the plane wing, however,
is also of the same magnitude and the reasons for this are
discussed. Other properties of the wings are not in agreement
with the slender thin wing theory. At the design condition on
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the cambered wing the flow is attached aver the whole wing.

Off-the-design conditian the leading edge separations on the

cambered wing are much weaker than on the plane wing.
Auther

N73-25004 Ministry of Aviation, London (England}.
FORMULAE FOR CALCULATING THE CAMBER SURFACES
OF THIN SWEPTBACK WINGS OF ARBITRARY PLANFORM
WITH SUBSONIC LEADING EDGES, AND SPECIFIED LOAD
DISTRIBUTION

G. M. Roper /n ARC Aerodyn. Res., including Heating. Airfoils,
and Boundary Layer Studies, Vol. 1 1971 p 115-141 refs
Previously issued as RAE-Aero-2623: ARC-21430

IARC-R/M-3217; RAE-Aero-2623: ARC-21430)

Formulas for caiculating the gradients and ordinates of the
camber surfaces of sweptback wings of arbitrary planform with
subsonic leading edges. and specified load distribution, are given.
including those which have been programmed and used for DEUCE
calculations for some swept-back and M-wings with curvad
leading edges. Some methods for the numerical calculation of
singular integrals are given. For polygonal wings with simple
toad distributions. the equation of the camber surface is given
in closed form. This is useful for obtaining approximate results
for more general planforms. Author

N73-26005 Ministry of Aviation, London (England).

THE INTERFERENCE ON A THREE DIMENSIONALJET FLAP
WING IN A CLOSED WIND TUNNEL

E. C. Maskeil /7 ARC Aerodyn. Res., including Heating, Airfails,
and Boundary Layer Studies. Vol 1 1971 p 143-154 refs
Previously issued as RAE-TN-Aero-2650; ARC-21598

{ARC-R/M-3219: RAE-TN-Aero-2650: ARC-21588)

The theory of wind-tunnel interference is extendad to cover
interference on the effectiveness of a full-span jet flap issuing
from the trailing edge of a high aspect ratio unswept wing. It is
shown that. for small constraint, corrections delta ¢ sub j and
delta alpha must be added to the observed jet momentum
coefficisnt and wing incidence, respectively, These corrections
are derived, together with the corresponding corrections to the
observed lift and thrust coefficients. Corrections ta the observed
downwash field over a limited interval downstream of the trailing
etge of the wing are also derived.*These lead to a corrected jet
path and a downward displacement of the downwash pattern,
in addition to the diract increment to the observed downwash.
Corresponding corrections to tail height and setting are also
given. Author

N73-25006 Ministry of Aviation, London (England!.
NUMERICAL METHODS FOR CALCULATING THE
ZERO-LIFT WAVE DRAG AND THE LIFT-DEPENDENT WAVE
DRAG OF SLENDER WINGS '

J. Weber /n ARC Aerodyn. Res.. including Heating, Airfails.
and Boundary Layer Studies. Vol. 1 1911 p 155173 refs
Previpusly issued as RAE-Aero-2629. ARC-21830

(ARC-R/M-3221; RAE-Aero-2629; ARC-21890}

The evaluation of a double integral equation for calculating
wave drag due to volume as well as lift is discussed. In many
practical cases the function is not given in analytical form and
tha intagration cannot be performed explicitly. The application
of sevaral numerical methods to the three different cases which
represent the wave drag parameters is described. Mathematical
models are developed to clarify the theoretical considerations.

. Author

N73-26007 Ministry of Aviation. London (England}.

SOME NOTES ON THE ZERO-LIFT WAVE DRAG OF
SLENDER WINGS WITH UNSWEPT TRAILING EDGE

J. Weber /n ARC Aerodyn. Res. including Meating, Airfoils,
and Boundary Layer Studies, Vol. 1 1971 p 175-208 rels
Praviously i13sued as  RAE-Aero-2630: ARC-21909

|ARC-R/M-3222: RAE-Aere-2630; ARC-21908)



N73-25008

Minimum values of the zero-lift wave drag of slendar wings
with certain fixed properties have been calculatad by slender-body
theory. The cross-sectional area distributions of the wings are
taken to be polynominals and the fixed properties of the wings
correspand to fixed first and second derivatives of the area
distributions at the apex and rear end. The drag for delta wings
of rhombic cross sections has also been calculated by thin-wing
theory without the slenderness assumption. Comparisons between
the drag coefficients calculated by both theories have besn made
for a series of wings to investigate the applicability of slander
theory, The calculations by both theories suggest that it should
be possible to design thickness distributions which have drags
as low as that of the so-called Lord V area distribution is unsuitable.
Further, this can be achieved when the thickness near the apex
and the slope at the trailing edge are restricted. Author

N73-26008 Ministry of Supply, London {England),

DESIGN OF WARPED SLENDER WINGS WITH THE
ATTACHMENT LINE ALONG THE LEADING EDGE

J. Weber {7 ARC Agrodyn. Res., inciuding Heating, Airfails,
and Boundary Layer Studies, Vol. 1 19719 p 209-246 refs
Supersedes RAE-TN-Aero-2530: ARC-20051

{ARC-R/M-3406. AAE-TN-Aero-2530: ARC-20051)

The design of slender warped wings with unswapt trailing
edge but otherwise arbitrary planfarm which have. at the design
lift coefficient. zero load along the leading edge and a neat
planar vortex sheet from the trailing edge is discussed. The wing
can have an arbitrary chordwise curvature on which a spanwise
curvature is superposed s0 that in any spanwise section the
wing is straight over the inner part of the wing and curved over
the portion near to the leading edges; the position of this change
can vary arbitrarity in the chordwisq diraction. Formulas and
working charts are given for determining the local load coefficient
tand with it the streamwise velocity component). the spanwiss
velocity component, the total lift coafficient and the total drag.
Numarical examplas, for the gothic planform, are given to illustrate
some of the effects of the various parameters on the load
distribution, the section shapes and the drag. Slender-wing theory
has been applied except for determining the wave drag. Author

N73-25009 National Physical Lab.. Teddington {Engiand}.
MEASUREMENTS OF THE DIRECT PITCHING MOMENT
DERIVATIVES FOR THREE WING PLANFORMS AT HIGH
SUBSONIC SPEEDS

J. B. Brett. W. G. Raymer, and J. E. G. Townsend /n ARC
Aerodyn. Res., including Heating, Airfoils, and Boundary Layer
Studies, Vol. 1 1971 p 247-282 refs Supersedes ARC-16267

(ARC-R/M-3419; ARC-16267)

Wind tunnel measurements of the dirsect pitching damping
and stiffness derivatives for a delta wing and two swept wing
planforms are discussed. Results for the delta wing are compared
with theoratical data. Experiments to investigate the cause of
loss of damping at low frequencies are also investigated. The
effect on derivative measurements of random oscillatory flow
disturbances is examined. Author

N73-25010 Ministry of Aviation, London (England).

THE CALCULATION OF THE SPANWISE LOADING OF
SWEPTBACK WINGS WITH FLAPS GR ALL-MOVING TIPS
AT SUBSONIC SPEEDS

G. G. Brebner and D, A. Lemaire in ARC Aerodyn. Res.
including Heating. Airfoils. and Boundary Layer Studiss, Vol. }
19;; p 283-323 rtefs  Supsrsedas RAE-Aero-2553; ARC-
18273

(ARC-A/M-23487; RAE-Aerc-2553: ARC-18273)

Electic tank tests on wings of 45 deg sweepback with
trailing edge flaps have been analyzed to provide the basis for
a method of calculating the spanwise Ioading. The analysis yielded
information about the effect of sweep on the eguivalent incidence
of a section with flap, on the downwash factor and on the
spanwise loading distribution with an incidence discontinuity.
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Interpolation formulas are developed 1 extend the results to
wings of any sweep and flap span, and thus a complete calculation
method is presented for the spanwise loading with this type of
control. The calculation method is tentatively extended to a wing
with all-moving tip control. Author

N73-26011 Ministry of Aviation. London {England].

A WIND TUNNEL INVESTIGATION OF THE LONGITUDINAL
AND LATERAL AERODYNAMIC CHARACTERISTICS OF A
CANARD AIRCRAFT MODEL PART 1: TESTS AT M
EQUALS 1.04 AND M EQUALS 2.02. PART 2: TESTS AT
M EQUALS 2.47

P.E. Watts, L J. Beecham. and D. A, Treadgold tn ARC Aerodyn.
Res.. including Heating, Airfoils, and Boundary Layer Studies,
Vol. 1 1971 p 325-407 refs Previously issued as
RAE-Aero-2575; RAE-Aero-2603; ARC-1921B: ARC-20888

(ARC-R/M-3226; RAE-Aerp-2575; RAE-Asro-2603:
ARC-19218; ARC-20888]

Tests were made in a supersonic wind tunnel to measure
the overall normal and side forces. rolling, pitching and yawing
moments on a typical canard aircraft layout at M = 1.40 and
M = 2.02. The complete configuration and configuration less
fin, with foreplane angles, O deg and 10 deg were tested for
combinations of incidence ang sideslip up to 10 deg. Additional
breakdown tests were made at M = 1.40, and supplemented
by oil flow and vapour screen tests. The tests have shown that
the foreplane has a reduced lifting, but an increasad moment.
effectiveness due to the downicad induced on the mainplane.
The longitudinal stability increasas with incidence and Mach
number; neither normal force nor pitching moment is affected
significantly by sideslip. The lataral and directicnal characteristics
are less satisfactory. When sidaslip is present the forepiane-wing
interaction produces a large negative rolling moment which
increases in magnitude with incidence and contral satting, The
tests indicate that further investigation is required into the effect
of a free vortex on the load distribution over a lifting surface if
satisfactory estimates are to be made of control-wing and
control-fin interference. Authaor

N73-25012 Ministry of Aviation, London {England}.

A WIND TUNNEL INVESTIGATION OF THE DIRECTIONAL
AND LONGITUDINAL STABILITY OF THE JAVELIN
AIRCRAFT AT TRANSONIC SPEEDS, INCLUDING
COMPARISON WITH FLIGHT TEST RESULTS

E. P. Sutton and A. Stanbrook /n ARC Aerodyn, Ras., including
Heating, Airfoils, and Boundary Layer Studies, Vol. 1 197
p 409-462 refs Previously issued as RAE-TN-Aero-2563;
RAE-Aero-2632; ARC-20582; ARC-22083

(ARC-R/M-3403; RAE-TN-Aero-2563; RAE-Aero-2632:
ARC-20582; ARC-22083)

Directional and longitudinal stability measurements have bean
made on a 1/72 scale model of the Javelin aircraft at Mach
numbers up to 1.12 in a 3 ft wind tunnel, Observations were
made of the flow over the fin and the wing by the oil-flow
technique. The results show directional tnstability near sonic speed,
as cbservad in flight. due to shock-induced separation on the
fin; this appears to have been caused by the wing trailing-edge
shock wave, strengthened by the flow fields of the fin and rear
fuselage. A small change in the shape of the rear fuselage delayed
the separation to a higher wing incidence and aliminated the
instabitity. For the modsl with the tail-on, the curves of pitching
moment against normal force had stable slopes except near zero
lift at isolated Mach numbers. The stability decreases at high
incidence at M = 0.7 and at moderate incidences around M =
0.93. Flight and tunnel test results were in good qualitative
agreement. The significant effact of a small distortion of the
fuselage shape at the tail {such as might be made to accommodate
a supporting sting} on directional stability is of gsneral importance
from the point of view of wind-tunnel testing. Author



N73-25018 Aeronautical Research Council, London (England).
AN APPROXIMATE INTEGRAL METHOD FOR
CALCULATING THE INCOMPRESSIBLE LAMINAR
BOUNDARY LAYER ON AN INFINITE SWEPT WING ON
WHICH VELOCITY AND SUCTION DISTRIBUTION ARE
ARBITRARY

H. G. Pinsent and P. A. Pinsent /p ifs Aerodyn, Res.. including
Heating. Airfoils, and Boundary Layer Studies. Vol. 1 1971
p 567-694 refs Previously issued as ARC-22164; RR-54

(ARC-R/M-3241: ARC-22154; RR-54)

An approximate solution for the cross-flow velocity in an
incompressible laminar boundary layer on an infinite swept wing
is described. The cross flow is defined as that velogity in the
boundary layer in a direction normal to the outar flow streamling.
The two-dimensional flow in the chordwise diraction is assumed
known. The boundary-layer sguations are expressed in a
non-dimensional form, Head's method, which is based on the
momentum and energy equations and is used to solve the
two-dimensional flow. is briefly described. From the
non-dimensional boundary-layer equations, an equation involving
tha cress-flow profile directly is obtained. This equation is then
integrated throughout the boundary layer giving two integral
aquations. Typical cross-flow shapes have been used to calculate
functions which when used in ¢onjunction with the two integral
equations and the boundary condition at the wall enable the
cross flow 1o be determined for arbitrary velocity and suction
distributions. The stability criterion for three-dimensional flow is
exprossed in the notation of this methad and is a simple condition
on the cross flow. The method is then applied 1o the upper and
lower surfaces of a wing, suction distributions being calculated
to maintain stability at each point of the wing. For the lower
surface comparison is made with an independent method in the
adverse pressure-gradient region. Author

N73-26019 Aeronautical Research Council. Lendon {England).
EXAMPLES OF THE EFFECTS OF SHOCK INDUCED
BOUNDARY LAYER SEPARATION IN TRANSONIC
FUGHT

H. H. Pearcey and D. W. Holder /n its Aerodyn. Res., including
Heating, Airfoils, and Boundary Layer Studies. Vol 1 1971
p 595-652 refs Suparsedes ARC-164485

{ARC-R/M-3510: ARC-16446}

The effects of shock induced boundary layer separation in
transonic flight are described. The variation of the pressure
coefficient at the trailing edge of the wing has baen used to
deduce the onset of separation. The characteristics of boundary
layer separation for swept and unswept wings are analyzed.
Meathods for eliminating or reducing the effects of boundary layer
separation are proposed. The design of wing planforms to reduce
shock induced separation at low angles of incidence is
proposad. Author

N73-26020§ Aeronautical Research Council, London (England).
[AERODYNAMIC RESEARCH PROGRESS, INCLUDING
TURBINE, NOZZLE, FLUTTER. AND INSTRUMENTATION
STUDIES, VOLUME 2] Technical Report, 1953
HMSO 1971 785 p refs
Avail. NTIS HC $41.25: HMSO £ 18: PHI $69.77

Research projects in theoretical and practical aerodynamics
are presented. The subjects discussed are: (1) performance of
highly loaded turbine stages, (2) subsonic derivatives for an
oscillating wing. (3} pitching momant derivatives for two-
dimensional flow at subsonic and suparsonic speeds, {4) affects
of transonic speed on wing-aileron flutter. (6] effects of wing
stiffness and inertia changes on modes and fraquencies of model
delta wing aircraft, {6) loading of helicopter blades in forward
flight, (7) performance of supersomic turbine nozzles, and [(8)
design of wing-bedy combinations of low zaro-lift drag rise at
transonic speads.

N73-25022 National Physical Lab.. Teddington (England}.
Aerodynamics Div.
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N73-25025 °

THEORETICAL SUBSONIC DERIVATIVES FOR AN
OSCILLATING M-WING

H. C. Garer and W. E. A. Acum fn ARC Asradyn. Res.
Progr.. including Turbine, Nozzle. Flutter, and Instrumentation
Srudies, Vol. 2 1971  p 683-709 refs Previously issued as
ARC-20648

{ARC-R/M-3214; ARC-20649)

The aerodynamic characteristics of an oscillating half-wing
model of an M-wing are discussed. As compared with conventional
delta or arrowhead planforms, the M-wing has a high minimum
pitching damping at low speeds, which occurs for a pitching
axis close to the asrodynamic center. The comparison between
calculated and measured values of the pitching derivatives is
good for the in-phase lift and moment and samewhat less
satisfactory for the damping derivatives. The symmatrical rigid
bending mode is highly damped for the range of frequency
parameter. Some calculations with an antisymmetrical rolling maode
were made to estimate the corrections required. Agthor

N73-25023 Ministry of Supply, London {England).

THE VELOCITY POTENTIAL ON TRIANGULAR AND
RELATED WINGS WITH SUBSONIC LEADING EDGES
OSCILLATING HARMONICALLY IN SUPERSONIC FLOW
D. E. Davies /n ARC Aerodyn. Res. Progr. including Turbine,
Nozzle, Flutter, and [nstrumentation Studies, Vol 2 1971
p 711-782 refs Previously issued as RAE-R-STRUCT-244;
ARC-2118b

(ARC-R/M-3229; RAE-R-STRUCT-244; ARC-21185)

A method for obtaining the velocity potential on 2 triangular
wing with subsonic leading edges oscillating in a supersonic
flow is presented. A symmettic mode of ascillation is considared
which is represented by a polynomial exprassion in coordinates
of the points of the wing. Mathematical models are included to
support the thecretical concepts. Author

N73-25024 Ministry of Aviation. London (England).
A RECORD OF INFORMATION ON OSCILLATORY
AERODYNAMIC DERIVATIVE MEASUREMENTS
H. Hall /n ARC Aerodyn. Res. Progr.. including Turbine, Nozzle,
Flutter, and Instrumantation Studies, Vol. 2 1871 p 783-881
refs  Praviously issued as RAE-TN-STRUCT-268; ARC-21598

{ARC-R/M-3232; RAE-TN-STRUCT-268; ARC-21585)

A survey of aeradynamic darivative measuraments since 1940
is presented. The survey shows that measuring the main surface
pitching moment derivatives has received tha most attention.
The parametar variations include details of Mach numbar,
frequancy parameter, Reynolds number, meaan incidance,
amplitudes of oscillation. and axis of oscillation. The axis of
oscillation is defined as a distance aft of the leading edge for
an unswept rectangular wing and a distance aft of the apex far
8 swept or deita wing. Author

N73-26025 National Physical Lab., Teddington (England).
MEASUREMENT OF PITCHING-MOMENT DERIVATIVES
FOR AEROFOILS OSCILLATING IN TWO-DIMENSIONAL
SUPERSORNIC FLOW

C. Scruton, L Woodgste, K. C. Lapworth, and J. Maybrey /n
ARC  Aerodyn. Res. Progr., including Turbine, Nozzle, Flutter,
and Instrumentation Studies, Vol. 2 18971  p 863-B87 refs
Praviously issued as ARC-20650

(ARC-R/M-3234; ARC-20650)

Pitching-moment derivatives have been measured by a frea
oscillation technique on two-dimensional airfoils of double weadge
section with thickness/chord ratios of 0.08, 0.12 and 0.16. and
on an airfoil of single wedge section of thickness/chord ratio
0.16. The Mach number rangad between 1.37 and 2.43 and
the axis position was varied over a wide range. The Reynclds
numbers and the freguency parameters of the tests wera less
than one million and 0.03 respectively. A few tests wers made
at incidence. For soma axis positions and low values of Mach
number, negative values of the serodynamic damping were found



N73-25026

congiderably in excess of those predicted by theory. Theories
which take into account thickness effscts corractly predicted the
trends of the derivatives with changes in axis position and in
Mach number, and also the axis position at which the damping
changes from positive to nagative. Howevar, substantial differences
in the numerical values were often found. particularly at low
Mach numbers and these ara attributed in part to the detached
bow-wave on the thicker wings at low Mach numbers and in
part to the effects of the boundary lsyer and of flow
saparations. Author

N73-28028 Ministry of Aviation, London (England).

PART 1: A DESCRIPTION OF THE EXCITATION AND
RECORDING EQUIPMENT USED FOR FLIGHT FLUTTER
TESTS ON A METEOR 8. PART 2: COMPARATIVE FLIGHT
FLUTTER TESTS USING THE DECAYING OSCILLATION
AND AMPLITUDE RESPONSE TECHNIQUES

P. D. R. Luscombe and W. T. Kirkby /o ARC Asrodyn, Res.
Progr., including Turbine. Nozzle, Flutter, and Instrumentation
Studies, Vol. 2 1971 p 899-930 rafs Previously issuad as
RAE-TN-STRUCT-252; ARC-210686; RAE-STRUCT-24B:
ARC-211B8

{ARC-R/M-3247; RAE-TN-STRUCT-252; ARC-21056:
RAE-R-STRUCT.248; ARC-21158)

A description is given of the installation of a single finear
inartia exciter angd multichannel recording equipmant which was
fited to a Meteor aircraft for use in the development of flight
flutter test techniques. The installation was designad so that
aither amplitude response or damping measurements could be
made. Typical records and results are illustrated and the accuracy
and capabilities of the equipment are assessed, Author

N73-25027 National Physical Lab., Teddington {England}.
Aerodynamics Div.

MEASUREMENTS OF THE DIRECT PITCHING-MOMENT
DERIVATIVES FOR TWO-DIMENSIONAL FLOW AT
SUBSONIC AND SUPERSONIC SPEEDS AND FOR A WING
OF ASPECT RATIO & AT SUBSONIC SPEEDS

J. B. Bratt. W. G. Raymer, and J. E. G, Townssnd /7 ARC
Aerodyn. Res. Progr., including Turbine, Nozzle, Flutter. and
Instrumentation Studiss, Vol 2 1871 p 831-986 refs
Previously issued as ARC-20714

(ARC-R/M-3257; ARC-20714}

Apparstus based on a self-excitation technique has been
developed for the maasurement of direct pitching-moment
derivatives at high speads, and has proved to function satisfactorily.
Maasurements have been made at subsonic speeds on a
two-dimensional RAE 104 airfoil, both with and without spoilars,
and on a rectangular wing of aspect ratic 4 with the same
section: and 8t supersonic speeds (M = 1.42 and 1.61) on
two-dimengional biconvex airfoils of 7.5 parcent and 5 percent
thicknass. Comparisons with theory are made and discussed.

Author

N73-26028 Ministry of Aviation, London (England),

SOME POSSIBLE EFFECTS OF TRANSONIC SPEEDS DN
WING-AILERON FLUTTER

E. G. Broadbent and E. Violet Hartley /n ARG Aerodyn. Raes,
Progr. including Turbine, Nozzle, Fluttar, and Instrumantation
Studies, Val. 2 1871 p 987-1000 refs Previously issued
a8 RAE-TN-STRUCT-258: ARC-21055

{ARC-R/M-3258. RAE-TN-STRUCT-258: ARC-21055)

Tarnary calculations betwesn wing bending. wing torsion,
and aileron rotation for a typicai wing-aileron configuration were
made. The results are plotted as graphs of flutter spead sgainst
gileron frequency and the effects of changes in aerodynamic
derivatives such as might occur at transonic speeds. It was
found that the derivative changes are first in direct aerodynamic
damping on the aileron and then all stability derivatives and
second an aft shift of wing aerodynamic center and aileron
aerodynamic center, separately and together. Author
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N73-25029 Ministry of Awiation, London (England).
A PROPOSED APPARATUS FOR MEASURING
OSCILLATORY AERODYNAMIC DERIVATIVES cl4
L H. G. Steme /7 ARC Aerodyn. Res. Progr., including Turbine,
Nozzle, Flutter, and Instrumentation Studies, Vol 2 1971
p 1001-1006 Proviously issued as RAE-TN-Aerc-2656:
ARC-14227
{ARC-R/M-3280; RAE-TN-Aero-2656; ARC-14227)

The principles involved in daesigning an apparatus, including
a half-model of an aircraft, for measuring iongitudinal oscillatory
asrodynamic derivatives in a high speed wind tunnel. The madal
is to be oscillated in pitch about two axes, one near the leading
edge and one near tha trailing edge. Tha use of a floating raht
for measuring the alternating aerodynamic force on the modsl
i discussed. Author

N73-26030 Aeronautical Research Council, London {England).
WIND TUNNEL TESTS AND THEORETICAL
INVESTIGATIONS ON THE EFFECT OF A LOCALIZED MASS
ON THE FLUTTER OF A DELTA WING WITH FIXED ROOT
G. F. Donno  /n fts Aercdyn. Res. Progr., including Turbine,
Nozzle, Flutter, and Instromentation Studies, Vol. 2 1971
p 1007-1076 refs Previously issued as ARC-21234

(ARC-R/M-3264; ARC-21234)

Wind tunnal tests and theoretical invastigations have baegn
carried out to study the effect of a localizad mass on the flutter
characteristics of a daltz wing. The experimental work covered
a wide range of spanwise and chordwise positions of the mass
c.g. variation of the magnitude and radius of gyration of the
mass itself, and the effect of the stiffness distribution of the
wing. The theoratical work was more limited in its scope and
was primarily intended to investigate the reliability of the
theoretical approach to this kind of problem. Thesa investigations
have shown thai the flutter characteristics of a delta wing
carrying a localized mass are primarily dependent on the location
of the mass, its magnitude and the stiffness distribution of the
wing itself. The flutter spead with a localized mass judiciously
placed may be from thrse to four times that obtained with the
same mass in 3 bad position. A localized mass in the region
around the structural axis generally has an adverse effect on
the flutter characteristics, white locations well aft, towards the
trailing edge. are usually favourable. Particularly high fluttar speads
are often associated with a localized mass close to the leading
edge. but some caution is necessary, especialty around the
mid-span position, as the flutter characteristics in this region
are very sensitive to variations in actual mass. Author

N73-26031 Ministry of Supply. London {England).
EFFECTS OF WING STIFFNESS AND INERTIA CHANGES
ON THE MODES AND FREQUENCIES OF MODEL DELTA
AIRCRAFT
D. R. B. Webb /n ARC Aerodyn. Res. Progr., including Turhine,
Nozzle, Flutter, and Instrumentation Studies. Vol. 2 1971
p 1077-1092 refs Praviously issued as RAE-STRUCT-245:
ARC-21280
{ARC-R/M-3268; RAE-R-STRUCT-245; ARC-21280)
Resonance tests were made on a model delta aircraft to
investigate the effect of stiffness changes of the leading- and
trailing-edge spars on the frequencies and mades of vibration of
the model. The results showed that, although considsrable
frequency changes were apparent, the general shapa of the modes
of vibration did not change significantly. A criterion of modal
orthogonatity proved to be very useful in checking the purity of
the modes. Author

N73-26032 Ministry of Aviation, London {England).

THE LOADING OF HELICOPTER ROTOR BLADES IN
FORWARD FUGHT

M. A, P. Willmet /n ARC Aerodyn. Res. Progr.. including Turbine,
Nozzle, Flutter. and Instrumentation Studies. Vol. 2 1971
p 1083-1136 refs Supersedes RAE-NAVAL-2; ARC-21233

(ARC-R/M-3318; RAE-R-NAVAL-2; ARC-21233}
A method is described for calculating the spanwise loading



of halicoptar rotor blades in forward flight at various azimuth
angles, The method is an extension of Glauart's lifting-line theory.
The problem is reduced to solving a series of simultaneous
linear equations and the computations were parformed by an
elactronic digital computer. Theoretical results obtained by this
method for tip speed ratios of 0.08. 0.16 and 0.29 show
considarably bstter agreerment with experimental results than that
obtained by previous mathods. The report also shows how the
theory may be used to calculate the vertical forces transmitted
by the blades to the rotor hub. Author

N73-25043 Ministry of Aviation. London {England).

ON THE DESIGN OF WING-BODY COMBINATIONS OF LOW
ZERO-LIFT DRAG RISE AT TRANSONIC SPEEDS

W. T. Lord /n ARC Aerodyn. Res. Progr., including Turbine,
Nozzte. Flutter, and instrumentation Studies, Vol. 2 1971
p 1381-1426 refs Previously issued as ARC-22503

{ARC-R/M-3279; ARC-22503)

The design of wing-body combinations of low zero-lift drag
rise at transonic speeds is discussed. The use of the sonic area
rule 1o obtain the desired design parameters is analyzéd. Results
for sevaral optimum araa distributions for minimum drag jump
are given, specific examples of the optimum wing-body design
are included. Author

N73-25045%} Aerophysics Research Corp. Bellevus, Wash.
AN IMPROVED METHOD FOR THE AERODYNAMIC
ANALYSIS OF WING-BODY-TAIL CONFIGURATIONS IN
SUBSONIC AND SUPERSONIC FLOW. PART 1: THEORY
AND APPLICATION
F. A. Woodward Washington NASA May 1973 129 p refs
2 Vol.
{Contract NAS1-10408)
(NASA-CR-2228-Pt-1} Awail: NTIS HC $3.00 CSCL O1C

A new methad has baen developed for calculating the pressura
distribution and aerodynamic characteristics of wing-body-tail
combinations in subsonic and supersonic potential flow, A
computer program has been developed to perform the numerical
-calculations. The configuration surface is subdivided into a large
number of panels. each of which contains an asrodynamic
singularity distribution. A constant source distribution is used on
the body panels, and a vortex distribution having a linear variation
in the streamwise direction is used on the wing and tail panals.
The normal components of velocity induced at specifiad control
points by each singularity distribution are calculated and make
up the coefficients of a system of lingar equations relating the
strengths of tne singularities to the magnitude of the normal
velocities. The singularity strengths which satisfy the boundary
condition of tangentia! flow at the control points for a given
Mach number and angle of attack are determined by solving
this system of equations using an interactive procedure. Once
the singularity strengths are known, the pressure coefficients
are calculated, and the forces and moments acting on the
configuration determined by numerical integration. Author

N73-26048*§ Aerophysics Ressarch Corp.. Bellevue. Wash.
AN IMPROVED METHOD FOR THE AERODYNAMIC
ANALYSIS OF WING-BODY-TAIL CONFIGURATIONS IN
SUBSONIC AND SUPERSONIC FLOW. PART 2: COMPUT-
ER PROGRAM DESCRIPTION v
F. A. Woodward Washington NASA May 1973 316 p ref
2 Vol
{Contract NAS1-10408)
{NASA-CR-2228-Pt-2} Avail: NTIS HC $6.00 CSCL 01C

A new method has been daveloped for calculating the pressure
distribution and aerodynamic characteristics of wing-body-tail
combinations in subsonic and supersonic potential flow. A
computer program has been developed 10 perform the numerical
-calculations. The configuration surface is subdivided into a large
number of panals, each of which contains an aerodynamic
singularity distribution. A constant source distribution is used on
the body panels, and a vortex distribution having a linear variation
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in the streamwise direction is used on the wing and tail panels.
The normal components of velocity induced at specified control
points by each singularity distribution are calculated and make
up the coefficients of a system of linear equations relating the
strengths of the singularities to the magnitude of the normal
velocities. The singularity strangths which satisfy the boundary
condition of tangential flow at the control points for a given
Mach number and angle of attack are determined by solving
this system of equations uging an interactive procedure. Once
the singularity strengths are known, the pressure coefficients
are calculated, and the forces and moments acting on the
configuration determined by numaerical integration. Author

N73-26047*§# MNational Aeronautics and Space Administration.
Langley Research Centar, Langley Station, Va.
AERODYNAMIC CHARACTERISTICS OF A VECTORED-
THRUST V/STOL FIGHTER IN THE TRANSITION SPEED
RANGE
Raymond E. Minaeck {Army Air Mability R and D Lab., Hampton,
Va.) and Myles F. Schwendemann (Northrop Corp.. Hawthomne,
Calif.) Washington May 1973 181 p refs
INASA-TN-D-7191: L-B457} Avail: NTIS HC $3.00 CSCL
01c

A wind-tunnel investigation was conducted with a vectored-
thrust V/STOL fighter configuration. The model was aquipped
with two nacelle-mounted vectored-thrust jet simulators and one
lift-jet simulator. The vectored-thrust jet could be tested at two
atternate longitudinal positions and thres nozzle deflection angles.
The vectorad-thrust configuration with the rear nozzles showed
an increase in ift and a decrease in pitching moment when
compared with the forward nozzles. The rear nozzles also
improve stall characteristics. Author

N73-25048%# Nielsen Engineering and Research, Inc.. Mountain
View. Calif.

DEVELOPMENT OF A NONLINEAR UNSTEADY TRANSONIC
FLOW THEORY

Stephen $. Stahara and John R. Spreiter {Stanford Univ., Calif.)
Washington NASA Jun. 1973 47 p rafs

(Contract NAS1-11567)

(NASA-CR-2258; NEAR-TR-46) Awail: NTIS HC $3.00 CsCL
20D ’

A nonlinear, unsteady, small-disturbance theory capable of
predicting inviscid transonic flows about aerodynamic configura-
tions undargoing both rgid body and elastic escillations was
developad. The theory is based on the concept of dividing the
flow into steady and unsteady components and then solving, by
method of local linearization. the coupled differential equation
for unsteady surface pressure distribution. The equations, valid
at all frequencies, weare derived for two-dimensional flows,
numerical results, wera obtained for two classses of airfoils and
two types of oscillstory motions. Author

N73-26049%}# National Aeronautics and Space Administration.
Flight Research Center, Edwards, Calif.
FLIGHT-MEASURED X-24A LIFTING BODY CONTROL
SURFACE HINGE MOMENTS AND CORRELATION WITH
WIND TUNNEL PREDICTIONS
Ming H. Tang and George P. E. Pearson
1973 38 p refs
{NASA-TM-X-2818; H-748)
018

Control-surface hinge-moment measurements obtained in tha
X-24A lifting body flight-test program are compared with results
from wind-tunnel tests. The effects of variations in angle of
attack, angle of sideslip, ruddar bias, rudder deflection. upper-flap
deflection, lower-flap deflection, Mach number, and rocket-engine
operation on tha control-surface hinga moments are presented,
In-flight motion pictures of tufts attached to the inboard side of
the right fin and the rudder and upper-flap surfaces are
discussed, Autheor

Washington  Jun.

Avail: NTIS HC $3.00 CSCL
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N73-25061# Aeronsutical Research Inst. of Swedsn, Stock-
holm,
DISK APPROXIMATION FOR A HELICOPTER ROTOR IN
FOAWARD FLIGHT
Bo C. A. Johangson Jul. 1972 66 p refs Sponsored in pant
by Swed. Board for Tech. Davalop.
(FFA-123) Avail: NTIS HC $550: Almgvist and Wikssll,
Stockholm Sw.Kr. 35

A theory for caleulating the induced velocity distribution of
a helicopter rotor in forward flight was developed. The rotor is
approximated by an actuator disk of continuous thrust and in-plana
force distributions, which are assumed to be known. Its wake is
represented by a semi-infinite cylinder of distributed vorticity.
Also supgested is a method of using this theory to solve the
full rotor problem, when the inflow data are given but the force
distribution is unknown. A numarical example applied 10 a rotor
with blades without torgion and with constant chord is calcu-
lated. ESRO

N73-25063}# AROQ, Inc., Amald Air Force Station, Tenn.
WIND TUNNEL INVESTIGATION OF THE PRESSURE
DISTRIBUTION ON A TWO DIMENSIONAL AIRFOIL WITH
PYLON MOUNTED STORES AT MACH NUMBERS FROM
0.7 TO 0.95 Final Report
D. K. Smith AEDC Apr. 1973 145 p
(AD-759582; ARO-PWT-TR-73-27; AEDC-TR-73-71;
AFATL-TR-73-76] Avail: NTIS CSCL 20/4

A wind tunnel test was conducted to determine pressure
distributions on a two-dimensional airfoil with pylon-mounted
stores at Mach numbers from 0.70 to 0.95 and angles of attack
from O t0 14 deg. Four geometrically similar pylon-mounted
stores differing in diameter by a factor of about four and four
pylons differing in height were tested. Pressure distributions on
the airfoil were obtained for the clean airfoil configuration and
12 pylon/store combinations. The pressure distributions were
integrated and the lift. drag. and pitching-moment coefficients
for the airfoil are presented. Total prassure wake survays and
oil flow photographs ware alsd obtained for the test, and typical
data are presented. Author {GRA)

N73-25064# Air Force Inst. of Tech., Wright-Patterson AFB,
Qhio. School of Engineering.
WEIGHT OPTIMIZATION OF SOLID BEAMS WITH DY-
NAMIC CONSTRAINTS M.S. Thesis
Floyd W. Isley Mar. 1973 74 p refs
(AD-758169; GAW/MC/73-8) Avail: NTI$ CSCL 01/3

The mass distribution of solid beams and panels’is optimized
to produce a waight savings while maintaining a dynamic
constraint.  The basic procedure used i solving the problems is
the transition matrix method. a numerical technique of optimization
adapted from optimal control theory. The weight of a solid
beam of rectangular cross section is shown to be reduced from
that of a beam of uniform thickness by ten percent. The weight
savings was accomplished by varying the thickness while insuring
that the beam with the optimal thickness had the same
fundamantal frequency as the beam of uniform thickness.
[Author Modified Abstract) GRA

N73-26066 Purdue Univ.. Lafayette, Ind.
A SIMULATION OF A LINEAR OPTIMAL DIGITAL AUTO-
PILOT CONTROLLING A STOL AIRCRAFT Ph.D. Thesis
Franklin Delea Farrington 1972 188 p
Avail:  Univ. Microfitms Order No. 72-30891

An air traffic control scheme is developad which allows airport
landing patterns along curved approach trajectories. The particutar
problems attacked are the required data to be transmitted from
ground control to the aircraft, the type of curved trajectory faasible.
and the on-board control system requirements for accurate
maintenance of prescribad trajectories during adverse weather
conditions. The data requiremants are developed, the curved
approach proposed is a sequence of straight lines and circular
arcs with tha three spatial dimensions and tima specified at
each point of tangency, and the control system is a digital
realization of a linear optimal estimator and controller.

Dissert. Abstr.
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N73-250E7*# Kanner (Leo) Associates, Redwood City. Calit,
COMFORTABLE TRAVEL ON 11 ‘COUNTRY ROUTES'
K. H. Eyermann Washington NASA Jun. 1973 17 p Transl,
into ENGLISH from Tech.-Okonomische Inform. Zivilen Luftfahrt
(West Germany), v. 8, no. 8, 1872 p 356-363 Sponsored by
NASA
(NASA-TT-F-14943}) Avail: NTIS MC $3.00 CSCL 01C

The Yak-4Q - a short-haul {865-1600 km), twin-jet aircraf
designad particularly for service in isolated areas of the U.S.5R.
and capable of landing on small airfields without concrete TUNWays,
is discussed. The Yak-40 features bypass et turbines, rear-
meounted engines, and & T tail section coupled with tha
conventional large-aspect-ratio delta wing, all-surface landing gear,
and ease of maintenance of the Li-Z and iI-14 propeller aircraft
which it replaces. The Yak-40 can take off from airstrips only
340-360 meters long, has takeoff and landing speeds of 160
and 150 km/hr, respectively, and has fast cfimbing ability. The
Yak-40 is equipped with all the instrumentation required for
allwaather flight, including an onboard computer and radar with

a rtange of up to 350 km. Author
N73-25068§ Royal Netherlands Aircraft Factories Fokker,
Amstardam.

RATIONAL CALCULATION OF DESIGN GUST LOADS IN
RELATION TO PRESENT AND PROPOSED AIRWORTHI-
NESS REQUIREMENTS
J.¥H [1972] 13 p refs Presented at AGARD Symp. Flight
in Turbulence, Bedfordshire, Engl.
{Fok-KB66) Awvail: NTIS HC $3.00

Accurate gust load calcuations for three short haul aircraft
ware used to compare: (1) PSD are discrete gust mathods, (2}
PSD mission analysis and design envelope results, and {3) PSD
results for vertical and lateral gusts. These data are also used
10 study in detail problems of T-tails. Author

N73-25069§ Cranfield Inst. of Technology {England).
A PERFORMANCE TEST SURVEY OF THE AERODYNAMIC
DEVELOPMENT OFf THE SLINGSBY TE1 DART SAIL
PLANE
H. A Jorede Feb. 1973 21 p refs
{Cranfield-Aero-18) Avail: NTIS HC $3.25

Comparison is drawn between performance test data
gathered from severa! variants of the Slingsby T51 Dan
sailplane as testad during 18964/5 and also from other contempo-
rary sources. In sach case an identical statistical approach has
been used in the data analysis. The data shows excellent
correllstion both between the aerodynamic variants tested and
also between the Cranfield tests and those from elsewhere, and
has enabled useful conclusions on the asrodynamic developmant
of the Dart to be drawn. Performance testing is considered to
be economic means whereby a manufacturer may monitor the
development of his product. Author

N73-26080§ Cranfield Inst, of Technology {England). Structural
and Aerespace Dynamics Group.
ANALYSIS OF TAXIING INDUCED VIBRATIONS IN
AIRCRAFY BY THE POWER SPECTRAL DENSITY METH-
oD,
C. L Kirk Feb. 1973 38 p refs
(Contract F44620-71-C-0084)
(Cranfield-Aero-15) Avail: NTIS HC $4.00

The root mean square {r.m.s.} center of gravity accelerations
and undercarriage forcas are determined for a KC-135 tanker
aircraft taxiing on 3 randomly rough runway surface at various
Bpeeds up to 260 ft/sac. The maximum r.m.s. acceleration was
found to be 0.32g at a taxing speed of 210 ft/sec. Tire
deformations were found to be of the order of 0.6 in rms..
and strut displacements were about 0.34 in r.m.s. The maximum
forces in tha tires and struts wera found to be almaost identical
and asgual to about 10% of the static load an the main
undarcarriage. Author

N73.26081# HAoyal Netherlands Aircraft Factories Fokker,
Schiphol-Oost. Manufacturing Research and Product Davalopment
Dept.



.:‘I:HESIVE BONDING |N THE FOKKER-VFW F-2& FELLOW-
P
Rob J. Schliekelmann Feb. 1973 156 p
Avail: NTIS HC $3.00

The various design aspects of the adhesive bonding compo-
nents, as wall as the adhesive bonding processes and quality
control mathods used in constructing the Fokker F-28 Fellowship
aircraft are given, The £-28 is designed for economical short
haul oparations and must have the following structural characteris-
tics: {1} long crack free life, {2) fail safe design. (3) high durability
under severe operational conditions. and {4) ample accessability
for inspectian of the structure and its installations. EHW.

N73-25062*§ Battelle Columbus Labs., Ohio.
EFFECTIVENESS EVALUATION OF STOL TRANSPORT
OPERATIONS Final Raport
Ellis F. Hitt, Juergen M. H. Bruckner, Vincent J. Drago, Ronald
A. Brown, Fred G. Rea, and Richard F. Porter 20 Feb. 1873
2986 p refs
[Contract NAS2-6889)
(NASA-CR-114631) Avail: NTIS HC $17.00 CSCL 01C

A short-takeoff and landing (STQOL) systems simulation model
has been developed and implemented in a computar code (known
as STOL OPS) which permits avaluation of the operation of &
STOL aircraft and its avionics in a commercial airline oparating
environment. STOL OPS concentrated on the avionics functions
of navigation, guidance. control, communication, hazard avoidance.
and systams management. External world factors influencing the
operation of the STOL aircraft include each airport and its
geomatry, air traffic at each airpert, air traffic control aguipmant
and procadures, waather (including winds and visibility), and the
flight path between each airport served by the route. The
davelopment of the STOL OPS program provides NASA a set
of computer programs which can be used for detailed analysis
of a STOL aircraft and its avionics and permit establishment of
system requirements as a function of airline mission parformance
goals. Author

N73-25063%4 Case Western Reserve Univ,, Cleveland. Ohio.
School of Engineering.
AUTOMATED DESIGN OPTIMIZATION OF SUPERSONIC
AIRPLANE WING STRUCTURES UNDER DYNAMIC
CONSTRAINTS
Richard L Fox, Hirokazu Miura (Tech. Univ. of Norway). and
Singiresu $. Rao (Indian Inst. of Tech.) Oct. 1972 20 p refs
Backup documant for AIAA Synoptic schaduled for publication
in Journal of Aircraft in June 1873
(Grant NGRA-36-003-002)
(NASA-CR-112318} Avail: NTIS HC $3.00 CSCL mc

The problems of the preliminary and first level detail design
of supersonic aircraft wings are stated as mathematical programs
and sclved using "autormated optimum design techniques. The
problem is approached in two phases: the first is a simglified
equivalent plate model in which the envelope, planform and
structural parameters ara varied to produce a design, the second
is a finita alement model with fixed configuration in which the
material distribution is varied. Constraints inciude flutter,
aeroelastically computed stresses and deflections, natural
fraquency and a variety of geomstric limitations. Author

N73-260844 National Transportation Safsty Board, Washington,
D.C.
AIRCRAFT ACCIDENT REPORTS: BRIEF FORMAT us
CIVIL AVIATION. ISSUE NO. 2 OF 1972 ACCIDENTS
3 Apr. 1973 S18 p
(NTSB-BA-73-3} Avail: NTIS HC $28.00

Selected aircraft accident reports, in brief format, occurring
in U.S. Civil Aviation operations during calendar yaar 1972 are
presented. The 899 General Aviation accidents contained in this
publication represent & random selection. This publication is issued
irragularly, normally six times each year. Tha brief format presents
the facts, conditions, circumstances, and probable causes for
sach accident. Additional statistica! information is tabulated by
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type of accident, phase of operation. kind of fiying, injury index.
aircraft damage. conditions of light, pilot certificate, injuries, and
causal factors. Author

N73-25066*§ Lockheed-California Co., Burbank.
QUIET TURBOFAN STOL AIRCRAFT FOR SHORT HAUL
TRANSPORTATION, VOLUME 7 Final Report
J. H, Renshaw 14 Jun. 1873 690 p refs 2 Vel
{Contract NAS2-6995}
(NASA-CR-114612} Avail: NTIS HC $36.25 CSCL 01C

The characteristics for a quist turbofan short takeoff aircraft
for short haul transportation applications are discussed. The
following subjects are examined: (1} representative aircraft
configurations, charactaristics, and costs associatad with the short
haul aircraft developmant and operation, {2} critical technalogy
and technology related problems to be resolved in successful
introduction of representative shon haul aircraft, {3} relationships
between quiet short takeoff aircraft and the ecenomic and social
viability of short haul, and {4} identification of high payoff
tachnology areas. In order to properly evaluate the candidate
aircraft designs and to determine their economic viability and
community acceptance, a real wotld scenario was daveloped
and projected to 1990. Authar

N?3-25066*§ Lockhsed-Califernia Co.. Burbank.
QUIET TURBOFAN STOL AIRCRAFT FOR SHORT HAUL
TRANSPORTATION, VOLUME 2 Final Report
J. H. Renshaw 14 Jun. 1973 655 p refs 2 Vol
{Contract NAS2-6995)
{NASA-CR-114613) Avail: NTIS HC $34.75 CSCL 01C

The characteristics for a quiet turbofan short takeoff aircraft
for short haul transportation applications are discussed, The
following subjacts are examined: (1) representative aircraft
configurations, characteristics, and costs associated with the short
haul aircraft development and operation, (2} critical technology
and technology related problems to be resolved in successful
introduction of representative shart haul aircraft, (3) relationships
between quiat short takeoff aircraft and the economic and social
viability of short haul, and (4) identification of high payoff
technology araas. In order to properly evaluate the candidate
aircraft designs and to determine their economic viability and
community acceptance, a real world scenario was developed
and projected to 1990, Author

N73-26067*# Scripta Technica, Inc., Washingtan. D.C.
GRID PLANNING AND MANAGEMENT IN AIR TRANS-
PORT
A. V. Miroshnikov, A. S. Kravets, and A. N. Zhizhnyak NASA
May 1973 119 p refs Transl. inta ENGUSH of the book
“Setavoye Planirovaniye | Upravleniye na Vozdushnom Transporte™
Moscow. Transport Press, 1971 112 p
(Contract NASw-2036}
{NASA-TT-F-742) Avail: NTIS HC $3.00 CSCL 05C

The sssentials, importance, range of application, and
advantages of grid planning and managament (U.S. usage: PERT
(Program Evaluation and Review Techniguel] systems as applied
to air transport are presented. The basic concepts of the grid
planning and management system are set forth and the rules
for construction of various types of grid diagrams {U.S. usage:
critical diagrams or PERT charts} and the procedure for calculation
of their parameters are described. Methods of optimizing grid
models and operations-management metheds in work from grid
diagrams in civil aviation are reported. Author

N73-26068%§ National Aeronautics and Space Administration.
Langley Research Center, Langlay Station, Va.

WIND TUNNEL INVESTIGATION OF STATIC LONGITU.
DINAL AND LATERAL CHARACTERISTICS OF A FULL
SCALE MOCKUP OF A LIGHT SINGLE ENGINE HIGH WING
AIRPLANE

H. Douglas Greer, James P. Shivers, Marvin P. Fink, and C.
fobert Carter (Army Air Mobility Res. and Devslop. Lab)
Washington May 1973 158 p refs



N73-25069

{NASA-TN-D-7149: L-8682)
01c )

The model was g full-scale mockup of a light single-engine
high-wing monaplane. Tests were made over an angle-of-attack
range of -4 deg to 24 deg and over a sidesiip range of plus or
minus 8 deg at thrust coefficients of 0, 0.14, and 0.30. Control
affectivensss and hinge moments were taken on the aileron,
elevator, and rudder for a full range of deflections. Downwash
measurements at the tail wers obtained for the range of thrust
cosfficient and flap deflaction. Author

Avail: NTIS HC $3.00 CSCL

N73-26089*%§ Scripta Technica, inc., Washington, D.C.
THE ECONOMICS OF AIR TRANSPORT
N. N. Gromov, Ye. V. Mukhordykh, Ye. A, Ovrutskiy, G. A. Parsagov,
B. di. Parakhonskiy, Ya. & Prutkin, and L A, Tsekhanovich NASA
May 1973 265 p efs Transl into ENGLISH of the book
“Ekonomika Vozdushnogo Transporta” Moscow, Transport Press,
1971 p 1-245
(Contract NASw-2036)
{NASA-TT-F-741} Avail: NTIS HC $3.00 CSCL 05C

A brief exposition of the basic problems of air-transport
6conomics is presentad. On the basis of analysis of a large
amount of factual material and genaralization of sciontific data,
the authors cast light on the basic ecenomic patterns in .the
development of air transpost. Problems of increasing tha efficiency
of air-transport utilization and improving management angd planning
occupy a central position in the book in accord with the resolutions
of the September {1965) Plenary Session of the Central
Committea of the Communist Party of the Soviet Union
{CC CPSU}, the Twenty-Third Party Congress, and the December
{1989) Plenary Session of the CC CPSU. Areas requiring
improvament are braught out in analyses of specific problems,
and prospects for the development of air transport are set forh.

Author

N73.25070*§ Bell Helicopter Co., Fort Worth, Tex.
FULL SCALE HOVER TEST OF A 25 FOOT TILT ROTOR
S. Helf, E. Broman, S. Gatchel, and B. Charles 16 May 1973
135 p rafs
(Contract NAS2-7308)
(NASA-CR-114826; Rept-300-099-0+1 0}
$8.75 C5CLO1A

The tilt rotor underwent a hover performance test on the
Aero Propulsion Laboratory whirl stand at Wright-Pattarson Air
Force Base. The maximum thrust over density ratio measured
at the design tip speed of 740 fest per second was 10,018
pounds. This occurred when the power over density ratio was
1721 horsepowsr. At the hover overspeed rpm, the thrust and
power, aver density ratio, were 11.008 pounds and 1866
horsepower. During the test, the maximum measured thrust
coefficiant was 0.177, and the rotor figure of merit exceedsd
0.81. Measured lifting sfficiency was 8.35 pounds per horsepowar
at the thrust a 13,000-pound aircraft would require for hover at
sed level on a standard day. No effsct of comprassibility on
performance is discernible in the test resilts {the range of tip
Mach numbers tasted was 0.55 to 0.71). Author

Avsil: NTIS HC

N73-26071f Defence and Civil Inst. of Environmental Medicine,
Downsview {Ontario). Bshavioursl Sciences Div.
REAR COCKPIT RECONFIGURATION OF THE CF100 EW
AIRCRAFT
Leslie G. tnnes Dec. 1972 12 p
(DCIEM-904) Avail: NTIS HC $3.00

The CF100 aircraft is to be re-equipped with new avionics
in the rear {navigators) cockpit for upgrading its slectronics warfare
trainirig capability. Human anginesring assistance was provided
during the cockpit reconfiguration stags. and a full-scala mock-up,
prepared 1o test the feasibility of specific equipment layouts,
demonstrated the recommendsd configuration. Author

N73-250744
{England).

A COMPUTER PROGRAM FOR CALCULATING FLIGHT

Royal Aircraft Establishment, Farnborough
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PROFILES OF CONCORDE
V. Hilary Mitchell Oct. 1972 238 p refs
(RAE-TR-72102: BR-32220} Avail: NTIS HC $4.00

A computer program which can calculats flight profilas of 5
Concorde for a variety of flight procedures and atmospheric
conditions was written. The layout and capabilitiss of the program
are describad and detailed instructions for the preparation of itg
data, which consists of a saries of descriptive phrases, are
given. Author {ESRQ)

N73-2507B§ Aeronautical Systems Div., Wright-Patterson AFB,
Ohio.
COMPUTER PROGRAMS FOR COMPUTATIONAL ASS|S.
TANCE IN THE DESIGN OF AIRCRAFT CONTROL SYSTEMS
Tachnical Repart, Jun, - Sep. 1971
Hanry J. McGlynn Dec. 1972 191 p refs
(AD-758781; ASD-TR-72-112) Avail: NTIS CSCL 01/3

A package of FORTRAN subroutines capabls of generating
aircraft transfar functions in six degrees of freedom is prasanted.
Considerable flexibility is afforded in the specification of the
reference condition and the vehicle aerodynamic, inertial, and
geometric properties. The package is dasigned 1o be used with
a main program defining the particular system configuration under
study. The package has been prepared for use on the COC 6800,
the IBM 7080/7094, and the IBM 380 computers. The repon
includes program listings. GRA

N73-26076§ Tachnology, Inc.. Dayton, Ohio.
T-38 STAUCTURAL FLIGHT LOADS DATA FOR JUNE
1970 - DECEMBER 1971 Final Report, 1 Jun. 1970 - 31 Mar.
1972
Larry E. Clay and Ronald |. Rockafellow Wright-Patterson AFB,
Ohio ASD Apr. 1973 148 p refs
{Contracts F33657-70-D-1 161, F33657-71-D-0662)
(AD-758891; ASD-TR-72-54) Avail: NTIS CSCL 01/3

in a fifth part of a continuing T-38 Service Loads Recording
Program (SLRP) to cover the period from 1 June 1970 through
31 Decembar 1971, 4265 hours of VGH data were recorded
by A/A241-10 magnetic tape recording systems installed in
twenty-eight T-38 aircraft: 22 fleet and 6 lead-the-force T-38's
operating from Williams, Reese, and Moody Air Force Bases.
As in previous reports, the data prasentation includes curves
showing normal load facior {nz} exceedancas abova each nz
level per thousand fiight hours. Only one nz exceeded 7.8
(design limit is 7.33), and the comparison of the exceedance
curves for the currant and previous programs substantiated that
the T-38 nz spectrum had remainad unchanged during the
T-38 SLRP. (Author Medified Abstract) GRA

N73-260773 Army Foreign Science and Technology Center.
Chartottesville, Va.
TAXIING ABILITY OF AN AIRCRAFT ON EARTH
A. A. Degtyarev 11 Aug. 1972 12 p Transl. into ENGLISH
from Vesstn. Protivovozovshanai Oporony (Moscow), no. 8, 1965
p81-8
(AD-756588; FSTC-HT-23.335-72)  Avail: NTiS CSCL 01/6
The useability of an aircraft for flights from dirt strips is
characterized primarily by its taxiing ability, i.e. its ability to
start wp from & stop using lts engine, accelarate and geparate
from the ground within the limits of the runway. The track which
the sircraft leaves must not ba deepar than 8 cenain permissible
limit. Caleulations of taxiing ability are required for salection
and maintenance of dint air strips and determination of the
possibility of performing flights from tha strips. The article
studies the influence of the cheracteristics of the aircraft and
soil on taxiing ability and the method of calcuating taxiing
sbility. Author (GRA}

N73.250784 National Tranaportation Safety Board, Washington,
D.C
AIRCRAFT ACCIDENTS REPORTB: BRIEF FORMAT, us



CIVIL AVIATION, ISSUE NO. 4 OF 1971 ACCIDENTS
29 Sep. 1972 513 p
(PB-214412/9; NISB-BA-72-7) Avail: NTIS HC 56.00 CSCL
018

The publication contains selected aircraft accident reports,
in brief format, occurring in LS. Civii Avistion operations during
calendar year 1971. The B99 General Avistion accidents represent
a random selection. The publication is issued irregularly, normally
six times each yesr. The brief format presents the facts, conditions,
circumatances, and probable causels) for sach accident. Additional
statistical information is tsbulated by type of accident, phase of
operation, kind of flying, injury index, aircraft damage, conditions
of light. pilot certificate, injuries, and causal factors.

Author {GRA)

N73-26079§ National Academy of Sciencas - National Research
Council, Washington, D.C. Environmaental Studies Board.
BIOLOGICAL IMPACT OF INCREASED INTENSITIES OF
SOLAR ULTRAVIQLET RADIATICON Final Report
Kendric C. Smith Feb. 1973 54 p refs
{Contract DOT-05-00035)
(PB-216524/0; LC-72-13B35)
D1c

The possible environmental impacts of a future fleet of
suparsonic transport (SST) aircraft has become a topic of intense
national interest. One of the possibilities discussed was that
emissions from SST aircraft might reduce the amount of ozone
in the upper atmosphere and thereby lead to an increase in
solar ultraviclet {UV} radiation reaching the surface of the aarth.
The goals of this report are to review some of the known effects
of ultraviolet radiation on man and other living organisms; assess,
the consequences to man and other living organisms; idantify
those arsas whers knowledge is inadeguate and where further
research is urgently needed. Author (GRA)

Avail: NTIS HC $450 CSCL

N73-26080# Bolt, Beransk, and Newman, Inc.. Canoga Park
Calif.
AIRCRAFT NOISE ANALYSES FOR THE EXISTING AIR
CARRIER SYSTEM
1 Sep. 1972 296 p refs
(Contract CON-AAC-72-12)
(PB-215611/5: BBN-2218)
otC

The objectives of this study were to develop a rational
svalustion of the courses of action and costs to alleviste noise
exposura in the vicinity of airports, taking into consideration
reduction of aircraft noise at the source, the use of various
aircraft operational procedures and various means for achieving
noise compatible land use. This project utilizes a subset of 12
of these mirports 88 a base to assess the effects of noise control
of existing eircraft, new technology aircraft, flight operational
veriations, and lsnd use conversion on the capital, social. and
political costs for achieving a sensible batance batween an
acceptable noise environment and an expanded air transportation
system, Authar {GRA}

Avail: NTIS HC $3.00 CSCL

N73-260814 Booz-Allen Applied Resesrch, Inc., Bethesda, Md.
SYSTEM SELECTION STUDY S8YSTEMS EVALUATION TASK
(TASK 360)
John Wing and Robert Weirich 9 Jun. 1972 145 p
(PB-215533/1) Avail: NTIS HC $5.45 CSCL O1B

The report dascribes three basic alternative national aviation
systems and avaluation factors for each. As in all complex analyses.
the approach taken to defining and evaluating these systems
evolved as problams wera identified and solved. This repart reflacts
& finer-grained evaluation than originally contemplated. Systemns
were defined at a demand-center lave!, rather than solely at a
national lavel. Author {GRA)

N73.26082§ Air Force Systems Command, Wright-Patterson
AF8, Dhip. Forsign Technology Div.

EFFECTS OF STRUCTURAL ELASTICITY ON THE AC
CUMULATION OF FATIGUE DAMAGE

4056

N73-25086

T. V. Pavelko 12 Apr. 1973 B p refs Transl, into ENGLISH
from Vopr. Elaktromodalirovaniys Aviakonstruckt. (USSR). v. 196,
no. 1, 1971 24.26
{AD-759634.; pFTD-HT-23-262-73) Avail:” NTIS  CSCL 01/3
The anticle examines the effect of wing giasticity on the
repatition of stresses in the sections during flight in turbutence.
The investigation was conducted on an slactrical model of a
heavy transport with straight wings. Author (GRA)

N73-26083f Aerospace Systams, Inc.. Burlington, Mass.
A STUDY OF TECHNIQUES FOR REAL-TIME, ON-LINE
OPTIMUM FLIGHT PATH CONTROL: MINIMUM-TIME
MANEUVERS TO SPECIFIED TERMINAL CONDITIONS
Final Technical Report. Aug. 1971 - Nov. 1972
William C. HoHfman and Arthur €. Bryson, Jr. Jan. 1973 48 p
rafs
{Contracts F44620-72-C-0001; NOOO14-67-A-0112-0063; AF
Proj. 9769)
{AD-758799; ASI-TR-73-12; AFOSR-73-0553TR] Avail: NTIS
CSCL 01/3

Some three-dimensional, minimum-time paths to a specified
terminal line {or point), heading and energy ara presented for
an-example supersonic aircraft. These paths were calculated using
numerical solution techniguas implemented in a digital computer
program for the CDC-6600 computer. The optimum maneuvers,
have been detarmined using the calculus of variations and the
energy-state approximation. These ara compared with suboptimal
solutions obtained using only three discreta values of bank angle.
Constraints on thrust, Mach number, angle-of-attack. dynamic
pressure and load factor are included. (Author Modified
Abstract) GRA

N73-25084f Naval Air Development Center, Warminstar, Pa.
Air Vahicle Technology Dept. .
STRUCTURAL INTEGRITY {NVESTIGATION OF DELAMI-
NATED F-4 CANQPIES IN SUPPORT OF THE ANALYTICAL
REWORK PROGRAM Final Report
R. P. Swartz 29 Sep. 1972 54 p
(AD-759348; NADC-72179-VT) Avail: NTIS CSCL 01/3
Cyclic pressure tasts, under various environmental conditions,
were run on the F-4 forward and aft canopies to daetermine the
safe life that could be expected after these canopies had
suffared delamination damage of the acrylic shest. Canopies
having edge detaminations were initially tested for 17757 prassure
cycles, the equivalent of 7102 hours of flight. Additionsl demage
was then introduced by cutting 1/16 inch deep grooves into
the canopy's surfaces. Results are discussed. {Author Modified
Abstract) GRA

N73-26086# Loening {Grover), Key Biscayne. Fia.
[TECHNOLOGICAL POSSIBILITIES IN INERTIAL NAVIGA-
TION, V/STOL. AND STOL AIRCRAFT. AND AlR TRAFFIC
CONTAOL FOR THE YEARS 1876 - 2000] Report to
Chairman, Aviation Advisory Commission
Grover Loening 19 Apr. 1972 8 p
(PB-217102) Avail: NTIS CSCLO1B

An analysis of short takeaff mircraft design and development
is prasanted. Thae subjects considered ara: (1) aircraft performance
raquiraments, {2) aircraft equipment for navigation, (3) eirfframe
materials and construction, and (4] reduction of aircraft noisa
for greater acceptability. The air traffic control aspects of STOL
and V/STOL aircraft operation during the period 1976 to 2000
are analyzed. P.N.F.

N73-25086# 8ell Helicopter Co., Fort Worth, Tex.
SUMMARY OF DESIGN STUDIES AND RESULYS OF
MODEL TESTS OF THE FOLDING-PROPROTOR AIRCRAFT
CONCEPT Final Report

J. A. DeTore and E. L Brown
AFAL Jul. 1972 131 p refs
{Contract F336165-69-C-1578; AF Proj. 643A)

Wright-Patterson AFB, Ohio



N73-256087

{AD-759534: AFFDL-TR-72-81) Avail: NTIS CSCL 01/3
Design studies and wind-tunnel test investigations were
conducted to define preliminary desigas of folding-proprotor VTOL
aircraft for USAF rescue and transport missions and to identify
and investigate technical risk areas, The aircraft had aross waights
of 66,000 pounds and extended hover capability to 7.000 feat.
Canvertible fan-jet engines provided forward flight speeds to 452
knots with blades folded. Technmical risk areas associated with
the aircraft designs were found to ba in areas of mechanisms,
aerodynamics, stability and control, and dynamics. A dynamic
wind-tunnel investigation. conducted with a semispan aeroelastic
model, demonstrated successful continuus stop/fold/ unfold/start
Sequences, and freedom from proprotor/pylon stability and blade
flutter. (Author Modified Abstract) GRA

N73-26087# Minnesota Univ., Minneapolis. Dept. of Asrospace
Engineering and Mechanics.
WIND TUNNEL FEASIBILITY STUDY OF AERODYNAMIC
REEFING OF SUBSONIC PARACHUTES Final Report, Feb.
1970 - Aug. 1972
Helmut G, Heinrich and Robert A. Noreen
refs
{Contract F33615-68-C-1227)
{AD-759209; AFFDL-TR-72-126) Avail: NTIS CSCL 01/3
The inflation characteristics of solid flat circular model
parachutes with stiffness indices in the order of 1.17 and various
annular sfots were studied in a wind tunnel at velogities up to
265 fps. The amount of the geometric porosity was varied as
well as the location of the annular slots, It was found that gt
a speed of 250 fps maodels with geometric porosities up to
18% inflated immadiately. with porosities between 18% and 28%
the models showed random inflation and colfapsing, and at
porosities of 28% and higher squidding or aerodynamic reefing
was observed. The location of the siots did not influence the
inflation characteristics significantly. The critical speed was
established for a number of models; however, the conclusion
was reached that more efforts have to be made in order to
understand the mechanics of squidding to be able to take
advantage of the principle of aerodynamic reefing for full scale
design. Author (GRA)

May 1973 27 p

N73-250B8# Pennsylvania Stata Univ., University Park, Ordnance
Research Lab,
"THE INFLUENCE OF LEADING EDGE SERRATIONS ON
THE NOISE RADIATION FROM A STATICALLY THRUSTING
ROTOR M.5. Thesis
Robert T. Nagal 8 Aug. 1972 144 p refs
{Contract NOOO17-70-C-1407)
(AD-759028; TM-72-188) Avail: NTIS CSCL 01/3

The noise sttenuation effects of leading edge serrations on
rotors is studied in deteil. Total radiated power, far-field SPL,
directivity patterns. near-field sound characteristics, rotor slip
stream and wake characteristics, and flow patterns have been
compared with rotors with and without leading- edge devices.
Near-field data were collected in @ manner indicative of rotational
noise compenents. A considerable noise reduction in the higher
harmonics of rotational noise was detected. Thrust and torque
data indicate that the addition of leading edge serrations results

in a decrsase in L/D. Hot wire data are analyzed. [(Author
Maodified Abstract} GRA
N73-2608B9# Technion - Israel Inst. of Tech., Haifa. Dept. of

Aeronautical Engineering.
THE CALCULATION OF THE LIFT DISTRIBUTION AND THE
NEAR VORTEX WAKE BEHIND HIGH AND LOW ASPECT
RATIO WINGS IN SUBSONIC FLOW
Josef Rom and Carlos Zorea Jan. 1973 109 p refs
(Grant AF-AFOSR-2145-71; AF Proj. 9781)
(AD-752262; TAE-168; AFQSR-73-0652TR: SR-2)
NTIS CSCL 01/3

A method is presented for the combined caiculation of the
lit and lift distribution on a wing and also of the traiting vortex
flow behind the wing. It is assumed that the lift of & wing is

Avail:
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generated by a system of vortices distributed over the complate
wing planform and shed away from each slemental area on the
planform. Using the concepts of the vartex lattice method, it is
assumed in the linear lift variation case, that the vortices are
aligned on the wing planform and are shed away from the trailing
edges. Vortex ling interaction calculations for the trajectories of
the vortex lines are programmdd. As a result, the leading edge
lift vortices which are obtained on slender wings can now hg
handled. This report containg a description of the numerical
method. {Author Modified Abstract) GRA

N73-25090# Hough Lab., Springfiald, Chio.
UNIQUE FIBROUS FLAME ARRESTOR MATERIALS FOR
EXPLOSION PROTECTION Final Technical Report,
20 Jun, - 20 Dec. 1972
Ralph L. Hough, Maro Lavy, and W. Marold Wright-Pattersan
AFB, Ohio AFAPL Dec, 1972 34 p refs
(Contract F33615-72-C-2153; AF Proj. 3048)
(AD-759193: AFAPL-TR-73-108) Avail: NTIS CSCLO1/3

A flame arrestor serves 1o prevent the propagation of a
tlame throughout a fammable media while allawing frae passage
of the media. Organic foams now being utilized in aircraft fuel
cells as arrestors exhibit two serious limitations. These limitations
are hydrolytic and thermal instability white in the fual tank
environment. A need exists for new arrestor materials which
are more compatible with the currenty operational fuel tank
environment. In addition, it is desirable that such materials provide
potential compatability with more severe environments which
might exist in advanced flight vehicle fuel tanks. During the
feasibility study, eighteen different combinations of materials and
geometries were fabricated and examined for such properties as
air flow and density, and compared 10 bassline polyurethane
foam. Promising arrestors were identified by scresning in the
Hough Laboratory flame tube facility. Some of these arrestors
show considerable promise with respact 10 low density, low
cost, extrame resistance to degradation, and effectiveness as a
flame arrestor. Author (GRA)

N73-25091§ Calspan Carp., Buffalo., N.Y.
OIRECT SIDE FORCE CONTROL (DSFC) FOR STOL
CROSSWIND LANDINGS Final Report, 1 May - 31 Dec.
1972
Edward M. Boothe and Howard J. Ledder
AFB, Ohio AFFDL Feb. 1973 262 p refs
{Contract F33615-72-C-1712: AF Proj. 643A)
EAD/-TEQSEB: AK-5148-F-1: AFFDL-TR-73-2) Avail: NTIS CsCL
1/2

The application of Direct Side Force Control (DSFC) during
crosswind landings of an aimplane having the characteristics of a
Class 1| STOL was investigated in the USAF Taotal In-Flight
Simulator {TIFS) airplane. The primary purpose was to evaluate
the usefutness of DSFC during the crosswind landing. Other
objectives ware to investigate the typs of cockpit controllar or
mechanization scheme for use with DSFC, and to define
parameters which affect pilot workload during crosswind landings
with DSFC. Landing approeches to simuiated touchdown were
flown both without and with the aid of DSFC. The approach
speed was 130 knots. Two modes of DSFC control were
investigated, an indepandent manual control of DSFC through a
cockpit mounted thumbwhesl proportional controller, and an
automatic scheme which trackad the ILS localizer signal. [Author
Modified Abstract) GRA

Wright-Patterson

N73-26092# Air Force Weapons Lab., Kirtland AFB, N.Mex.

GULLS AND USAF AIRCRAFT HAZARDS Tachnical Report.

1 Sep. 1971 - 18 Jan. 1972

Rutherford C. Wooten, Jr., George E. Mevyer, and Ronald J.

Sobieraiski Apr. 1973 43 p fefs

(AD-769824; AFWL-TR-73-32) Avail: NTIS CSCL o/2
Gulls are often identified in bird-aircraft collisions in tha

United States Air Force. A study was performad to determine

the impact of gulls on the air mission and to determing the

effective means available to reduce the number of strikes. Review



of the literature indicates that gull populations are increasing
around the country. Unless positive steps are taken around the
airport environment, the strike problem will increase. Control
measures include habitat modifications, dispersal techniques,
population control, and forecasting and avaidance.

Authar [GRAY

N73-25093}# Boeing Commercial Airplane Co. Seattle, Wash.
AIRCRAFT HYDRAULIC SYSTEM DYNAMICS Final Report,
Jun, - Dec. 1972
Alvin W. Waterman, Arun K, Trikha, and Kenneth D. Groom
Wright-Patterson AFB, Ohia Feb. 1973 68 p refs
(Contract F33615-72-C-1699; AF Proj. 3145)
(A?-?S?SS?: D6-41108; AFAPL-TR-73-2) Awail: NTIS CSCL
01/3

It is desirable to use computerized analysis techniques in
place of costly ground testing and outmoded hand calculations
as methods of analyzing aircraft hydraulic system dynamic
performance. The currant potential for accomplishing this objective
was assessed to establish recommendations for future develop-
ment. Critaria established as dasirable features were the use of
digital programming and huiiding-block concepts in each of three
technical aress [Transient Response, Frequency Response, and
Thermal Analysis) needed to describa a composits of system
performance. Basic development work was determined to be
accompligshed in all three technical areas, but in no area did
these efforts mest the USAF objectives. Transiant Hesponse
capability needs improvement to simulate frequancy-dependent
friction and cavitation characteristics. Frequency Response
programming requires much improvement in the technique for
analyzing pump/systemn interactions. Thermal Analysis stesdy-
state analysis programming needs to be expanded to provide
transient capability. These efforts are recommended to be
acgomplished in a coordinated 5-year program with continuous
parallel effort being condugted in each of tha thres technical
areas. These efforts involve evaluation of performance characteris-
tics, development of programming subroutines, validation testing
against typical aircraft system operational performance, and
documantation of programming for general industry use.

Author [GRA}

NT:!-ZBéOSA# Air Force Inst. of Tech., Wright-Patterson AFB,
Ohio. School of Engineering.
AERODYNAMIC INTERFERENCE BETWEEN AN AIRCRAFT
AND WING STORE M.S. Thesis
Larry N, Looney Mar. 1973 111 p refs
{AD-752170; GAW/MC/73-10) Avail: NTIS CSCL 01/3
Aerodynamic interference betwean an aircraft and wing store
is studied by the use of analytical wing. fuselage, and store
models. Inviscid flow is assumad and the Gothert transformation
is used to correct for compressibility. An elliptic wing is
rapresented by a bound vortex followed by z trailing vortex sheet.
The fuselage and store are assumed to bae slender bodies and
modeled by a series of sources and doublets along their axis of
revolution. Aerodynamic interfarence of the aircraft model is
studied by observing the store in captive and frae flight modes
in the vicinity of the wing and fuselage models. The aerodynamic
forces and moments experienced by the store as well as store
trajectories are computed. Comparisons are made of store
reactions (motion and trajectory] to only the wing model and to
the wing and fuselage models combined. Author (GRA)

N73-25097*f Mational Asronautics and Space Administration,
Lewis Research Center. Claveland, Ohio.
IMPROVED DESIGN OF A HIGH RESPONSE SLOTTED
PLATE OVERROARD BYPASS VALVE FOR SUPERASONIC
INLETS
John A. Webb, Jr., Oral Mehmed, and Kirby W. Hiller Washington
Jun, 1973 23 p refs
(NASA-TM-X-2812; E-7399) Awvail: NTIS HC %$3.00 CSCL
20D

The alectrohydraulically actuated slotted-plate bypass valve
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N73-25200

used to control the position of the normal shock during wind-tunnat
investigations of supersanic inlets also has proven to be a valuable
device for determining inlet dynamics and creating airflow
disturbances. Oparation of previous valves at high frequencies
{to 100 Hz) for extended testing has resuited in numerous failures.
An improved bypass-valve design is presented which increases
the cyclic tolerance of the device considerably over past designs.
The use of dynamic limit criteria to obtain an optimum actuator-
piston size results in a frequency response which is flat within -
+ or - 3 decibels to 120 Hz for a peak-to-peak variation of 20
percent of full area. Author

N73-26162 Maryland Univ., College Park.
RESOLUTION IN FREQUENCY-MODULATED RADARS
Ph.D. Thesis
Louis Maric Tozzi 1972 183 p
Avail: Univ. Microfilms Order No. 72-28878

The fundamental principles of frequency-modulated radar
systems are developed in terms of a generic system. Several
practical embodiments of radars and altimeters are reviewed which
illustrate practicat ways of extractine range and valocity
information. The post-mixing spectrum resulting from the use of
sing-wave, triangular, and sawtooth frequency modulation is
derived in detail, and the spectra produced by both single and
double-peint targets are shown. Basad on this analysis. trian-
gular and sawtooth modulated systems are describad which extract
range and velocity information by observing individual post-mixing
spactrat lines, and a method is presented for determining the
direction of motion of targets by observing the post-mixing signals
produced by sawtooth modulation. This analysis is then extanded
to describe a technique for the suppression of range side Igbes
by using multiple modulation functions. Dissert. Abstr,

N73-26178# Lincoln Lab., Mass. Inst. of Tech., Lexington.
ATC SURVEILLANCE/COMMUNICATION ANALYSIS AND
PLANNING Quarterly Technical Summary, 1 Dec. 1972 .
28 Feh. 1973
1 Mar. 1973 30 p refs
(Contracts DOT-FA72WAI-242; F19628-70-C-0230; FAA Proj.
022-243-012; FAA Proj, 033-241-062)
{FAA-RD-73-35) Avail: NTIS HC $3.50

FAA funded air traffic control Surveillance/Communication
Analysis and Planning activities during the period 1 December
1972 to 28 February 1973 are reported. Status information is
provided on the modification and preliminary testing of a
demonstration ASR radar and its associated signal and display
processing equipment. New approaches to rain clutter rejection
and near-optimum receiver design are discussed. Author

N73-26194§ RHG Electronics Lab,, Inc., Farmingdala, N.Y.
C BAND RECON DATA TRANSMISSION SYSTEM Final
Technical Report, 30 Jul. 1971 - 30 Jun. 1972
Theodore W. Stone Wright-Patterson AFB, Chio AFAL Nov.
1972 41 p
(Contract F33615-72-C-1003)
€A3-759184; FP-5-721; AFAL-TR-72-3568) Avail: NTIS CSCL
17/2

The design and evaluation of a € band airborne racon data
transmission systemn consisting of an airborne 20 Watt FM
transmitter and a ground receiver is presented. The equipment
transmits video signals with a baseband of 3.5 MHz from an
aircraft to a ground station. The transmittar operates at one of
thres selectabie channels in the 4.4 to 4.8 GHz band. and the
receiver is continupusly tuneable over this range. The system
signal to noise performance is presented. and several of the
problems ancountered in this design are discussed.

Author [GRA)

N73-25200§ WNaval Electronics Lab. Center, San, Diego. Calif,
HF COMMUNICATIONS IMPROVEMENT FOR NAVAL
AIRCRAFT Research and Development Report, Jul, 1971 -
Sep. 1972

J. M. Homm 2 Jan. 1973 24 p refs



N73-25231

{NAVAIR Proj. W-3243; NELC Proj. B705)
(AD-759709; NELC-TR-1857} Awvail: NTIS CSCL 09/5
Research pinpoints techniques that promise improvement in
aircraft hf communication system design. Approaches discussed
in the report include: adaptive hf antenna array inducing antijam.
miniature passive and active antenna elements, adaptive phase
equalization/predatection combining, polarization diversity. mode
averaging diversity combiner. and antenna mathematical modeling
technigues. Two techniques show promise for diversity recep-
tion -Villard mode averaging and predetection/phase equalization
combining. Improved gircraft antenna systems are the key to
improvaed aircraft communications. Mathematical modeling shows
promise foar designing aircraft antemnas. Hf adaptive antennas
may be feasible for both beam and null steering. Author {GRA)

N73.26231§ Texas Instruments, Inc.,
Group.
PARALLEL CHANNEL FORWARD LOOKING INFRARED
DISPLAY Final Technical Report, Jun. 1871 - Jul. 1972
Harry L Higginbotham and Gary L. Johnson Griffiss AFB, N. Y,
RADC Feb. 1973 48 p
{Contract F30602-71-C-0329)
(AD-769224; TI-U1-890-110-F; RADC-TR-73-46) Avail: NTIS
CSCL 09/5

The report describes a program that demonstrates the
feasibility of a high-resolution, pulsewidth-madulated, small-
volume paralled-channel display technique suitable for remote
use with high-resolution forward-looking infrared (FLIR) systemns.
The repost includes a description of the devalopment and
evaluation of an engineering model display, and describes an
electronic simulater used in evaluating the dispiay. Results of
the avaluation demonstrated that this advanced display tech-
nigue provides improved resolution, maduiation transfer capability,
and opportunity for growth over current FLIR display technigues.
Supporting design studies outlined approaches to applying this
technique to existing FLIR systems. Author {GRA)

Dallas. Equipment

N73-26238# Applied Physics Lab., Johns Hopkins Univ., Silver
Spring, Md.
AN AVIONICS DIGITAL FREQUENCY SYNTHESIZER
Harlan H. Knapp Nov. 1872 586 p refs
{Contract NQOOD17-72-C-4401)
{AD-75969%; APL-TG-1203) Avail: NTIS CSCL 09/8

The avionics frequency synthesizer generates frequencies in
four bands for use with aircraft communications and navigational
equipment. Four phase-locked loops having a common reference
oscillator and using digital techniques have been used to give a
reliable, accurate, and low-cost design. Author {GRA}

N73-262B1# Lincoln Lab.. Mass. Inst. of Tech,, Lexington.
ADVANCED ELECTRONIC TECHNOLOGY Quartarly
Technical Summary Report, 1 Nov. 1972 - 31 Jan. 1973
Melvin A. Herlin, Herbert G. Waiss, and Alan L. McWhorter
1§ Feb. 1973 23 p refs .
(Contract F19628.73-C-0002; AF Proj. 649L}
(AD-759180; ESD-TR-73-60) Avail: NTIS CSCL 20/12

The Quarterly Technical Summary covers the pericd
1 November 1972 through 31 January 1973. It consolidates
the reporis of Division 2 {Data Systems), Division 4 [Air Traffic
Control). and Division B (Solid State} on the Advanced Elactronic
Technology Program. Author (GRA)

i

N73-26283§ Polytechnic of Central London {England). Transport
Studiss Group. '

THE ECONOMICS OF BRITISH AIRPORTS

R. §. Doganis and G. F. Thompson May 1973 242 p rafs
Sponsored by Socisl Sci. Res, Council
(Rept-73-01210) Avail: NTIS HC $14.25

An analysis is presented on the economics and finances of -
airports, as - industrial units, to develop a theory of airport -

economics. with special referance to airport pricing. Recommenda-
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tions were made on the following major issues: {1} the financig!
structure of airports, (2) measures of airport profitability and
efficiency. (3} the scope and effect of management decisions on
airport finances, and (4} possible improvements in current pricing
and charging policies. Data are presanted in the form of tablas
and graphs to show airport practices and operations from a
financial standpoint. Author

N73-25284§ Lincoln Lab. Mass. Inst. of Tech., Lexington.
DUAL LANE RUNWAY STUDY Final Report, 15 Oct.
1871 - 16 Dec. 1972
V. S Dolat and J. C. Kosgler 22 May 1973 244 p refs
{Contracts F19628-73-C-0002; DOT-FAT2ZWAI-248; FAA, Proj.
082-421-214)
(ATC-17; FAA-RD-73-60) Avsil: NTIS HC $14.25

A series of dual lane runway computer simulation experiments
ware performed to investigate the pedtinent dual lane issues:
(1) centerline spacing, (2) arrival/departure preferance, {3 parallel
taxiway. (4) threshold stagger. and {5} high speed exits. In addition,
time was spent analyzing operational high density airport
terminal facilities. Airport administrative and operations personnel
were interviewed to obtain their views on high density opargtions
and the dual lane concept. Peak rush hour periods were sought
out to determine control strategies employed in directing peak
period traffic. Air crews utilizing thase high density airport terminals
were interviewed in the course of their operations into and out
of these major hub airports. Author

N73-26267¢# Construction Enginesring Research Lab..
paign, M. '
DEVELOPMENT OF A STANDARD DATA BASE AND
COMPUTER SIMULATION MODEL FOR AN AIR CARGO
TERMINAL
Lawtence P. McNamee and Chao Lee .Jan. 1973 &1 p refs
{AD-753925; TR-A-8. Rept-73-01198) Avail: NTIS HC $4.75
CSCL 01E
A GERTS 3Q simulation model for a Dortech air cargo facility
is described and a recommendation for the development of a
compatible Army-Air Force air cargo data be 1 system is given.
Author

Cham-

N73-25259*§ WNational Asronautics and Space Administration.
Langley Research Center. Langley Station, Va.
DESCRIPTION AND PERFORMANCE OF THE LANGLEY
DIFFERENTIAL MANEUVERING SIMULATOR
B. R. Ashworth and William M. Kahibaum, Jr,
Jun. 1973 96 p refs
(NASA-TN-D-7304: L-8827)
148

The differantial maneuvering simulator for simulating two
aircraft or spacecraft operating in a differential mode is describad,
Tests made to verify that the systsm could provide the required
simulated aircraft motions are given. The mathematical madel
which converts computed aircraft motions into the required
maotions of the various projector gimbals is described. Author

Washington

Avail: NTIS HC $3.00 CSCL

N73-25276%} National Asronautics and Space Administration.
Flight Reséarch Center, Edwards, Calif.
LOCAL SKIN FRICTION COEFFICIENTS AND BOUNDARY
LAYER PROFILES OBTAINED IN FLIGHT FROM THE
XB-70-1 AIRPLANE AT MACH NUMBERS UP TO 2.5
David F. Fisher and Edwin J. Saltzman Washington Jun. 1973
TG p refs
(NASA-TN-D-7220;: H-710}
200

Boundary-layer and local friction data for Mach numbers up
to 2.5 and Reynolds numbers up to 3.6 x 10 to the B8th powear
were obtained in flight at three locations on the XB-70-1 airplane:
the lower forward fuselage centerline {nose), the upper rear
fusslage centerline, and the upper surface of ‘the right wing.
Local skin friction coefficients were derived at each location by

Avail. NTIS HC $3.00 CSCL



using (1) & skin friction force balance. (2) a Prestgn probe, and
{3} an adaptation of Clauser's methad which derives skin friction
from the rake velovity profile. These thres techniques provided
consistent results that agreed well with the von Karman-
Schoenherr relationship for flow conditions that are guasi-two-
dimensional. At the lower angles of attack, the nose-boom and
flow-direction vanes are believed to have caused the momentum
thickness at the nose to be larger than at the highar angles of
attack. The boundary-layer data and local skin friction coefficients
are tabulatad. The wind-tunnel-model surface-pressure distribution
ahead of the three locations and the flight surface-pressure
distribution ahead of the wing location are ingluded. Author

N73-25281§ Hydronautics, Inc., Laurel, Md.
THE USE OF SHIPF MODEL BASINS FOR THE STUDY OF
VORTEX WAKE PHENOMENA
Clinton E, Brown Mar. 1973 33 p refs
(Contract F44620-71-C-0080: AF Proj. 9781}
(AD-758893: TR-7115-2: AFDOSR-73-0567TR)
CSCL 14/2

The basic differences between tests in air and in water are
discussed felative to the study of aircraft vortex wake phenomena.
It is shown that use of larga ship madel basins is valid for
simulation up to critical Mach numbers of flight. Free surface
interferance is shown to be negiigible for tests made at sufficient
towing depths and is avoided at typical towing speeds. Effects
of Reynolds number mismatch on the test results is analyzed
and it is concluded that wing profile drag coefficients should ba
matched between full and model scale. Consiteration is given
to the problem of stapping and starting disturbances in towed-
model testing. [Author Modified Abstract) GRA

Avail: NTIS

N73-283084 llinois Inst. of Tech., Chlcago. Dapt. of Machanics,
Machanical and Aerospace Enginearing.
CONFINED MIXING OF MULTIPLE JETS
G. Fabris and Andrew A. Fejer Nov, 1872 27 p refa
{Contract F44820-89-C-0022; AF Proj, 7021)
{(AD-7568838; THEMIS-ITT-R72-10-Nev-72;
AFOSR-73-0681TR} Avail: NTIS CSCL 20/4

The atudy deals with the transfer of kinetic anergy from an
array of primary jets to @ surrounding secondary stream. it
expiores the basic features of such flowa and axemines to whet
extent tha resulte of singie jet research may be appliad to multiple
ot configurations. It presents an analytical technigue for
estimating the performance of multiple jats and examines in 8
special muitiple - et test facility the validity of the assumptions
usad in the analysis. (Author Modifiad Abstract) GRA

N73-26441f Office of tha Sacretary of Transportation,
Washington, D.C.

JOINT ATMOSFHERIC MODELING AND CHEMICAL
DYNAMICS WORKSHOP

Reynold Greenstone, ed. and Robert L. Underwood, ed. Nov.
1972 57 p refs Conf held at Gaithersburg. Md., 12-13 Sep.
1972

(PB-214100/O; DOT-TST-90-2) Awvail: NTIS HC $3.00 CSCL
04A . ,
Cn 12-13 September 1972, the Department of Trangportation
sponsored a joint atmospheric modeling and chemical dynamics
workshop. Concemns of the workshop were 1o astablish a chemical
kinatics and atmospheric dynamics data base for use in
computational models that would be used to assess possible
climatic effect dua to a projected fteat of high-attitude aircraft.
Naw reaction rate data were reported; modsls were described;
and somae predictions of climatic effects wers made, Areas needing
further work were daefined. The report summarizes these
findings. Author (GRA}

N73.25489§ Bosing Aerospace Co., Seattle, Wash. Research
and Engineering Div.

COCKPIT AND CONTROL: DISPLAY DESIGN CRITERIA
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N73-25677

FOR TACTICAL STOL AND V/STOL AIRCRAFT Technical
Report, 1 Jul. 1971 - 1 Mar. 1972
Joseph S. Musgrave Nov. 1972 155 p refs
{Contract F33615-71-C-1832; AF Proj. ADP-643A)
{AD-758787;. D180-14636-1; AFFDL-TR-72-72)
CSCL 01/4

The unique performance characteristics of the advanced STOL
and V/STOL aircraft require a review and analysis of the cockpit,
display. and control design requirements. Tha report presqnls_ an
analysis resulting in requirements based upon detailed descriptions
of a new STOL and V/STOL tactical transport operating in 3
severe tactical environment. Each item established as a cockpit
requirement is the result of a traceable line of development that
starts with the new airplane operating requirements and proceeds
in directions determined by the capabilities of both hardware
and humans. The end product of this analysis is a definition of
cockpit display and control requirements based on the naw
operational needs rather than following the general tendency to
use convantional cockpit displays and controls in new aircraft.
{Aurhor Modified Abstract) GRA

Avail: NTIS

N73-26532# 8Battelle Columbus Labs., Chio.
APPLICATION OF HOT-ISOSTATIC PRESSING, HYDRO-
STATIC EXTRUSION, AND DEFORMABLE-DIE TUBE
TAPERING PROCESSES TO PRODUCTION OF TITANIUM.
GAl-4V TAPERED TUBES
George E. Mayer, George H. Harth, Jerry A, Houck, and Tom
G. Byrer Feb. 1973 87 p refs
(Contract DAAJO2-71-C-0038; DA Proj. 1F1-62208-A-170)
(A?~759504: USAAMRDL-TR-72-71) Avail: NTIS CSCL
13/8

The report presents the results of an investigation to determine
the potential of hot-isostatic pressing, hydrostatic extrusion, and
deformabie-die processes for the production of low-cost Ti-BAl-4V
titanium helicopter rotor blade spars. GRA

N73-25653*§ Massachusetts Inst. of Tech,, Cambridga. Dacision
and Control Sciences Group.
CONTROL OPTIMIZATION, STABILIZATION AND COM-
PUTER ALGORITHMS FOR AIRCRAFT APPLICATIONS
Status Report, 1 Jan. - 1 May 1973
8 K. Mitter Mar. 1973 36 p refs
(Grant NGL-22-003-124; MIT Proj. DSR 76265)
(NASA-CR-133002; SR-14; ESL-SR-434) Avail: NTiS HC
$4,00 CSCL 12A

Computationally useful algorithms are considered that can
aid tha control engineer in designing systems control in linear
time invariant dynamics for aircraft applications. Structurat aspects
of system identification, matrix parameterization, and the effact
of feedback on identifiability of systems. Adaptive and stochastic
control model ¢onstrugtions are projected, and a method for
approximate identification of aircraft characteristics and sub-
sequent generation of control signals is outlined. G.G.

N73-256877§ National Weather Service, Silver Spring, Md.
Techniques Development Lab.
AUTOMATED PROBABILITY FORECASTS OF CEILING AND
VISIBILITY BASED ON SINGLE STATION DATA Final
Report
Richard L. Crisci and Frank Lewis Feb. 1973 68 p refs
{Contract DOT-FABTWAI-131)
{(FAA-RD-73-13) Avail: NTIS HC $5.50

A set of computer programs was developed to produce
multiple finear regression equations for pradicting the probability
of specified ceiling and visibility catagories at air terminais. The
eguations were based upon weathar observations made solaly
at the terminal and were derived with the REEF screening
tachnique from 329 possible predictors. The programs accepted
raw data in a standard format, and a complete set of prediction
equations for five time projections was produced for each of 60
stations in a single computer run, The accuracy’ of forecasts
penerated by the equations was evaluated for 20 terminals.
Three measures of accuracy were used to compare the objsctive
forecasts to persistence and climatology. The aqusations were



N73-25682

superior for the P-score and the Allen utitity score, but for percent
carrrect, persistence was betier than the equations for the 4-hour
forecast and climatology was about as good as the equations
at 10 and 16 hours. Awuthor

N73-25682# Stanford Research Inst., Menla Park. Calif.
LIDAR EVALUATION OF FDG DISSIPATION TECHNIQUES
Final Report, 10 Nov. 1971 - 30 Nov, 1972
William Viezee, John Oblanas, and fonald T. H. Collis Fab.
1973 123 p refs
[Contract F19628-72-C-00718: ILIR Proj. 9-71; SRI Proj. 1587)
(AD-768767: AFCRL-TR-73-0052) Avail: NTIS CSCL 04/2
During July 1972, laser radar (lidar} phservations were made
by Stanford Research Institute in support of a thermal fog
dissipation program conducted by the Air Force at Vanden-
berg AFB. The program was designed to test the merging heat
plume concept as a practical and efficient method of warm-fog
dispersal. The ground-based heating system consisted of 213
liquid propane burners arranged in four lines perpendicular to
the prevailing wind direction. The heat tests {conducted whenever
fog reduced the horizontal visibility to less than 1/2 mile
(800 m)) consisted to lighting various rows of burners at various
burner intensities and spacings under various meteorological
conditions (ptimarily wind speed variations). Profiles of at-
maosphetic backscatter vs. range were observed with a ruby lidar
at a point downwind from the ground-based heating system by
fiing every three seconds whils scanning in a vertical plane
normal 1o the wind. The observations are described and discussed
in terms of their significance to demonstrating the operational
feagibility of using lidar to document fog modification. (Author
Maodified Abstract) GRA

N73.26699 Stanford Univ., Cabif,
IMPROVED NAVIGATION BY COMBINING VOR/DME
INFORMATION WITH AIR OR INERTIAL DATA Ph.D.
Thesis
John Charles Bobick 1872 154 p
Avail:  Univ. Microfilms Order No. 72-30594

The primary navigation aid for civil aircraft is the VOR/DME
system. Using VOR and DME measurements, bearing and range
relative to a fixed ground station can be determined onboard
the aircraft, Reductions in air traffic congestion and air controller
workloads can be realized by combining YOR/DME information
{from one or two stations) with data from an inertisl navigation
system by means of a maximum likelihood filter. It was found
that the addition of air data to the infarmation from two VOR/DME
stations vields large factors of improvement in RMS position
accuracy over the use of a single VOH/DME station, roughly
15 to 20 for the air data case and 25 10 35 for the inertial
data case. Dissert. Abstr.

N73-25700¢ National Aviation Facilities Experimental Center,
Atlantic City, N.J.
AUTOMATED SELECTION OF VOR, ILS, AND TACAN,/DME
FREQUENCIES Final Report, Jan, 1985 - Feb. 1972
T. Stager and R. Johnson May 1973 75 p
(FAA-NA-73-4; FAA-RD-73-53) Avail: NTIS HC $5.75

A computer program developed to automate the satection
of VOR. ILS, and Tacan/DME frequencies is presented. It includes
a thumbnail sketch of the need for such a capability and describes:
the program logic involved for this problem; the advantages of
automatic frequencies selection in general; and some possible
future applications. The results of an operatipnal evaluation are
highlighted and among other conclusions it was concluded the
complete program offers a savings in time with no sacrifice in
accuracy. Author

N73-26701§ Lincoln Lab., Mass. Inst. of Tech., Lexingten.
DEVELOPMENTY OF A DISCRETE ADDRESS BEACON
SYSTEM Quarterly Technical Summary, 1 Jan. - 31 Mar.
1973

1 Apr. 1973 116 p refs
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(Contracts DOT-FA72WAI-261; F18628-73-C-0002)
(FAA-RD-73-48) Avail: NTIS HC §7.76

Development of a Discrete Address Beacon System {DABS)
is reported. Included in the report are brief reviews of. DABS
link design modulation and interference studies; transponder
design-cost studies; ATCRBS transponder tests; transponder
antenna/airframe pattern measurements; and sensor monopulse
antenna-processor studies. Also includad are the results of studies
pertaining to: interrogation scheduling the rotating antanna
equibpad sensor; aircraft tracking/correlation at the sensor and
at the SCP: protocol for extended length messages; use of DABS
B@NSOI8 in various system configurations; Synchro-DABS
scheduling constraints; and sansor netting and siting. A status
raport on the implamentation of the Lincoin Laboratory DABS
Experimental Facility and & review of planned direction finding
experiments is included. Author

N73-26702f National Aviation Facilities Experimental Center,
Atlgntic City. N.J.
THE 1972 SEMINAR ON OPERATIONAL PROBLEMS OF
THE AIR TRAFFIC CONTROL AADAR BEACON SYSTEM
Apr. 1873 257 p Seminar held at Atlantic City, B-11 Fab,
1972
(FAA-NA-72-B0) Avail: NTIS HC $15.00

The proceedings of a conference on the oparational problems
of the air traffic control beacon system are reported. The subjects
discussed are: (1) problems of broken targets in display devices,
{2) emergency falsa alarm difficulties. {3) electromagnstic
interfarence, (4} false targets, and (5) missing and fading targets.
Recommendations to control or eliminate the air traffic control
problems are included. Author

N73-25703# Federal Aviation Administration, Washington, D.C,
Office of Systems Research and Davelopment Service.
ENGINEERING AND DEVELOPMENT PLAN: PERFORM-
ANCE ASSURANCE
May 1973 32 p
(FAA-ED-21-2) Avail: NTIS HC $3.75

The development activities that are being pursued to enhance
ovdrall- parformance assurance of all air traffic contral and
navigation facilities within the National Airspace System {NAS)
ara daescribed. The plan provides detailed information on the
objactives. goals, program structure, tachnical approach, resources.
and possible implementation, as well as, gensral discussions which
aemphasize tha rationale and philosophy which dictates the course
of action. This plan is indicated on the basic assumption that
improvements and efficiencias in the curcent mathods and concept
of facility performance assurance are imperative in the face of
continuing facility expansion, maintenance workforce freezes and
sconomy drives. Author

N73-26706§ Champlain Technology, inc., West Palm Beach,
Fla.
VERTICAL AREA NAVIGATION SYSTEM ANALYSIS Final
Report
E. H. Bolz and E. D. McConkay Sep. 1972
{Contract DOT-FA72WA-2831)
(FAA-RD-72-125} Avail: NS HC $11.00
An analysis and digital computer simulation of the cperational
and performance aspects of vertical area navigation {VNAV)
gystemns is presented. A sensitivity analysis was parformed relating
each of the various error elements of various levels of VNAV
system complexity and cost to the overall system use accuracy.
A parallel invastigation was made of the procedural and operational
impacts of several categories of user aircraft operating under a
variety of external environmental conditions. Author

180 p 1afs

N73-26710%§ National Aeronautics and Space Administration,
Ames Research Center, Moffett Field, Calif.
PILOT'S MANUAL FOR AUTOMATED 4D GUIDANCE



SYSTEM
Heinz Erzbergar and Thomas Pecsvaradi Apr. 1973 43 p refs
{NASA-TM-X-62233) Avail; NTIS HC $4.25 CSCL 17G
) Operational procedures and modes of an experimental 4D
guidance system are described from the pilot's point of wiew.
The system consists of the experimental avionics eguipmant
referred to as STOLAND and a specially developed software
package for the STOLAND digital computer. A capture mode of
the system provides arrival time control and automatic tracking
of the 4D flight path from any faasible initial aircraft state to
any waypoint. Precise arrival tima at a waypoint is achieved by
means of speed control or, if large delays are required, by path
stretching. Continuous recomputation and display of the capture
flight path prior to engaging the system permits the pilot to
determine the exact moment for terminating a holding or path
stretching maneuver in order to achieve a specified arrival time.
Author

N73-25711§
{England}.
A COMPREHENSIVE AIRPORT COMMUNICATION SYSTEM
(CACS): FEASIBILITY STUDY
M. £ Smith Nov. 1972 93 p
(RAE-TR-72133; BR-32587} Awvail: NTIS HC $6.75

A survay was conducted of the need for computer-based
data communications and/or processing facilities at a major civil
airport. This survey revealed an imbaiance in the current
development of such facilities within civil aviation which is to
the detriment of the airport and which, if not redressed, will
limit the advantage 1o be derived from those facilities already in
aperation or under development. A proposal is made for a system
comprising data communication and processing facilities that is
intended to enable the airport to participate fully in future
developments of civil aviation automation. Tha proposal is made
in varying depth for the various aspects of the overall system:
great consideration was given 10 the requirements of the airport
ATC whare the need for improved communications is thought
to be the most pressing. Author (ESRD)

Royal Aircraft Establishment. Farnborough

N73-25713§ Baeing Commercial Airplane Co., Seattle, Wash.
GCONTROL-DISPLAY TESTING REQUIREMENTS STUDY,
VOLUME 1 Final Report, 24 Jan. - 24 Aug. 1872
D. L. Parks. D. M. Fadden, and J. R. Fries Wright-Patterson
AFB, Ohio AFFDL .Jan, 1973 184 p refs
(Contract F33615-72-C-1663, AF Proj. 4041}
(AD-758791; DB6-60162-Vol-1; AFFDL-TR-121-Val-1}
NTIS CSCL 17/7

Control-display test development requirements are definad
for the microwave landing system portien of the Air Force
Advanced Lending System Program. Included are individual test
plans, a test integration plan, and program schedules, Thae
approach to deriving test requirements is outlined. including resuits
of surveys and analyses covering the microwave landing system,
Air Force users. and landing display systems, and the system
anelyses to define basic data requirements and to collate system
user data based on functional flows and action-information
requiremants. Details of plan development and supporting data
are presented as reference material for use in subsequent test
design and test program conduct and for trade data to support
on-line decisions. Author (GRA)

Avail:

N73.26714# Boeing Commercial Airplane Co., Seattle, Wash.
CONTROL-DISPLAY TESTING REQUIREMENTS STUDY,
VOLUME 2 Final Report. 24 Jan. - 24 Aug. 1972
D. L. Parks, D. M. Fadden, and J. R. Fries Wright-Patterson
AFB, Ohioc AFFDL Jan. 1973 131 p refs
{Contract F33615-72-C-1663; AF Proj. 4D4L)
{AD-768792: D6-601682-1-Vol-2: AFFDL-TR-121-Vol-2) Avail:
NTIS CSCL 17/7

As an appandix to volume 1 of the Control-Display Testing
Requirements Study, the report contains two appendixes relavant
to control-display-pilot factor testing for the Air Force in the
Microwave Landing System {MLS) Program: Appendix |--Facilities:
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N73-25734

Facility respurce summaries covering resourcss available or
negotiable for Air Force use in the MLS test program, and Appendix
2--Darivation of Action-information Requirements: These
requirements are based on a systams analysis covering approach
functions, required actions, and resulting information require-
ments. Author (GRAI

N73-25716# Lincoln Lab., Mass. Inst. of Tech., Lexmgton.
THE ROLE OF AN AIRBORNE TRAFFIC AND SITUATION
DISPLAY IN THE EVOLVING ATC ENVIRONMENT
Richard W. Bush and Herbert G. Weiss 1 May 1973 363 p
refs
{Contract CON-AAC-71-02) ]
{PB-215714/7} Awvail: NTIS HC $8.00 CS5CL 171G

The report summarizes the results of a study to investigate
the role of an Airbarna Traffic and Situation Display {ATSD) in
the evolving air traffic control environmant. While the concept
of displaying traffic information in the cockpit has been under
discussion for more than two decades, only in recent years has
it been possible to provide an aircraft-centered display of pertinent
information with acceptahbte quatity and cost. The Aviation Advisory
Commission initiated this study to determine if the performance
of the overall ATC system would be enhanced by permitting a
pilot with an ATSD to perticipate more affectively -in the ATC
functicn. Author (GRA)

N73-26718} Naval Research Lab., Washington, D.C. Electromag-
netic Propagation Branch.
OMEGA IN THE ARCTIC Interim Report
John W. Brogden Apr. 1873 18 p refs
(AD-759009; NAL-MR-2E75} Avail: NTIS CSCL 17/7

The Federal Aviation Administration (FAA) is sponsoring a
program at the Maval Research Laboratory to investigate tha
effects of polar cap absorption evants {PCA). and other propagation
anomalies, on the Omega Navigation System when used in the
high latitude regiens. There is intarest by FAA in this area
because of the so-catled polar routes of the commercial air lines.
Preliminary results presented show the effects of two PCA events.
Ona of these produced a phase advance of 50 CELS for the
10.2 kHz Norway-Hawaii trangmissions as received in Washing-
ton, D.C. (Author Modified Abstract) GRA

N73-257194 Air Force Flight Dynamics Lab., Wright-Patterson
AF8, Ohia.
ANALYSIS OF DATA RATE REQUIREMENTS FOR LOW
VISIBILITY APPROACH WITH A SCANNING BEAM
LANDING GUIDANCE SYSTEM Technical Report, Aug.
1969 - 1 Jul. 1872
James D. Dillow, Paul R. Stolz. and Meyar D. Zuckerman Feb.
1973 173 p refs
(AF Proj. 8219}
(AD-758786: AFFDL-TR-71-177} Avail: NTIS CSCL 17/7
Data rate reguirements for low visibility approach with &
sample data measurement of glideslope deviation are investigated
analytically. A window is defined by specifying certain allowabla
deviations in the aircraft motion variablas which are acceptable
for continuation of the landing at a 10Q0-ft-decision altitude. The
approach performance is defined a8 the probability of missing
the window, which corresponds to the probability of a missed
approach. The fanding approach process is modeled by a system
of stochastic differential equations, which account for the
aircraft dynamics, atmospharic disturbances. guidance srrors, and
data rate. The flight control systam is modeled by a state
estimator and a state feedback matrix which is optimized so as
1o minimize the probability of a missad approach subject to rms
constraints on contrel activity. (Author Maodified Abstract) GRA

N73-26734*§ National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.

ANALYTICAL EVALUATION OF JET NOISE SOURCE
LOCATION TECHNIGUE UTIUZING AN ACDUSTICALLY



N73-25737

HARD BAFFLE WiTH APERTURE
Thomas D. Norum and Edward P. McDaid Washington Jun.
1972 24 p refs
(NASA-TN-D-7229; L-8739)
20A

An analytical investigation was conducted on the experimental
technique that uses shielding by an acoustically hard baffle to
determine the location of noise sources in a jet. The jet exhausts
through a circular hole in the baffle and the radiated acoustic
power is considered to be generated by a distributed source
along the jet axis. It is found that the effect of the baffle on
the radiated power can be neglected only when the size of the
source is on the order of a wavelength of the emitted sound or
larger. Since noise sources in a jat are compact, the experimental
technique is insufficient to identify these sources. Authar

Avail: NTIS HC 83.0¢ C€SCL

N73.25737#
Mass,
AMBIENT NOISE LEVEL MEASUREMENTS IN PROPOSED
FLORIDA AIRFORT AREA Final Report
Robert W. Quinn Dec. 1972 106 p
{Contract DOT-05-307)
(PB-214459/0: DOT-TSC-08T-72.19) Avail: NTIS HC $3.00
CSCL 13B

Measurement results made at ten locations near the thraa
remaining sites being studied for the south Florida regional airport
are reported. Tabulated data display a summary of tha measured
noise levels at sach location expressed as noise levels axcesded
1. 10, 50. 90 and 99 percen of the time in A-weighted decibels.
The standard deviation, minimum and maximum A-weighted levels
are also tabulated. Author {GRA)

Transportation Systems Center, Cambridge.

N73-25814# Naval Research Lab.. Washington, 0.C.
FLAMMABILITY PROPERTIES OF HYDROCARBON FUELS.
PART 4. THE SIGNIFICANGE OF FLASH POINT AS AN
INDICATOR OF THE FLAMMABILITY HAZARD OF HYDRO-
CARBON FUELS Interim Report
W. A Affens, G. W, McLaren, and H. W. Carhart 6 Mar. 1973
14 p refs
(NRL Proj. CO1-03; SR0240201)
(AD-758643; NRL-7549) Avail: NTIS CSCL 21/4

The significance of flash point as a measurement of
flammability hazard of flammable liquids and multicomponent
solutions and its exparimental determination were svaluated.
Experimentally determined flash points ware found to be in
good agreement with values which were calculated from
theorstical principles. The results confirm that liquid hydrocarbon
solutions follow the laws of Dalton, Raoult, and LeChateliar
governing the vapor pressure, compaosition, and flarmability limits
above a liquid of twoe or more camponents, and also confirm
the concept of flash point as that tamperature at which the
vapor concentration above & liquid is equal to that at its lowsr
flammability limit, Author {GRA)

N73-26816*) National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio,
CONTROLLED SEPARATION COMBUSTOSR
Application
Albert J. Juhasz and Richard N. Niedzwiecki, inventors (to NASA)
Filed 24 May 1973 22 p
{NASA-Case-LEW-11593-1; US-Patent-Appl-SN-363691} Avail:
NTIS HC $3.25 CSCL 21E

A short annular combustor is described which utilizes diffuser
bleed to control the aifflow distribution in a gas turbine engine
at various operating conditions. This technigue improves thea
performance of a gas turbine engine at idle, takeoff, cruise. and
altitude relight operating conditions by varying the combustor
airflow distribution using non-mechanical means. NASA

Patent

N73-25817*§ National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.
ANALYTIC AND EXPERIMENTAL PERFORMANGE OF TWO
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ISENTROPIC MIXED COMPRESSION AXISYMMETRIC
INLETS AT MACH NUMBERS 0.8 TO 2.65
Donald B. Smeltzer and Norman E. Sorensen  Washington Jun,
1973 57 p refs
{NASA-TN-D-7320; A-4675)
21E

A mixed compression axisymmetric inlet modal with a capture
diameter of 60 ¢m was tested at Mach numbers ranging from
08 tw 265 at O deg angle of attack and a constant totaf
pressure of approximately 1 atm. Analytical methods accounting
for tha effects of both viscous and inviscid flows and incorposating
empirical bleed discharge coefficients were used in the procedure
for designing the inlat contours and the bleed system. Experimental
results are compared with analytic predictions and are also
compared with results from earlier tests of an inlat with the
same internal contours but with a bleed system developed by
cut and try methods in the wind tunnel. With the bleed
configuration predicted by the design procedure, maximum total
pressure recovery at the engine face at the design Mach number
of 2.66 was 83 percent. with a rtotal pressure distortion loss
than 10 percent. Carresponding bleed mass flow was ap-
proximataly 7.5 percent, which was about 1.3 percent less than
predicted. At lower supersonic Mach numbers, pressure recovery
and bieed were generally lower and distortion generally higher.

Author

Avail: NTIS HC $3.00 CScL

N73-26818%§# Pratt and Whitney Aircraft, West Palm Beach,
Fla. Research and Development Center,
SINGLE STAGE EXPERIMENTAL EVALUATION OF TAR-
DEM-AIRFOIL ROTOR AND STATOR BLADING FOR
COMPRESSORS. PART 4; DATA AND PERFORMANCE
FOR STAGE B
J. A. Brent and J. G. Cheatham
(Contract NAS3-11158)
{NASA-CR-121145; FR-B083-Pi-4)
CSCL 21E

Stage B, composed of tandem-aitfoil rotor B and stator B,
was tested with uniform inlet flow and with hub radial, tip radial
and 80 degree one-per-revolution circurmforential distortion of
the inlet flow as part'of an overall program to evaluate the
effectiveness of tandem airfoils for increasing the design point
loading capability and stable operating range of rotor and stator
blading. The results of this series of tests provide overall
performance and blade element data for evaluating: (1) the
potential of tandem blading for extending the Ioading limit and
stable operating range of a stage representative of a middie
stage of an advanced high pressure compressor, {2} the effect
of loading split between the two airfoils in tandem on the
performance of tandem biading, and {3) the effects of inlet flow
distortion on the stage performance. The rotor had an inlet hub/ tip
ratio of 0.8 and a design tip velocity of 757 ft/sec. With uniform
inlet flow, rotor B achieved a maximum adiabatic efficiency of
B8.4% at design equivalent rotor speed and a pressure ratio of
1.31. The stage maximum adiabatic efficiency at design equivalent
oter speed with uniform inlet flow was 82.5% at a prassure
ratio of 1.28. Tip radial and circumferential distortion of the
inlet flow caused substantial reductions in surge margin. Author

18 Jun. 1973 273 p refs

Avaik NTIS HC $15.75

N73-25819§ Cranfield Inst. of Technology (England}.
THE DESIGN OF A SHAFT CROSS COUPLING SYSTEM
FOR THE ENGINES OF AN STOL AIRCRAFT
J. Webb Qct. 1972 15 p refs
{Cranfield-Aero-14)  Avail: NTIS HC $3.00

The design of a system for mechanically cross coupling the
engines of a STOL transport aircraft was studied. with emphasis
on the initial design problems of selecting the oparating speed
and assessing the weight of the system. It was found that a
minimum weight system will exist where by the speed limitations
brought about.by the shaft support and other bearings will
determine the admissable weight of the system as a whole.

Authar

N73-26822%} National Aeronautics and Space Administration.
Lewis Research Canter, Clevaland.- Chio.
CALCULATED PERFORMANCE MAF OF A 4 1/2-STAGE



16.0 CENTIMETER (5.9 INCH) MEAN DIAMETER TURBINE
DESIGNED FOR A TURBOFAN SIMULATOR
Charles A. Wasserbauer Washington Jun. 1973 14 p ref
(NASA-TM-X-2822; E-7403) Avail: NTIS HC $3.00 C5CL
21E

The overall performance of an existing high-ratio turbine is
calcufated analytically over a range of speed and pressura ratia
in order to determine its capability for other applications. The
analytical performance covers a speed ranga from 60 to 120
percant of design and a pressure-ratio rangs from 5.0 to 35.0.
The turbine was designed for a 50.8 centimeter {200 in} tip
diameter tushofan simulator. Computed results are compared with
the experimental turbine data obtained from testing threa fan
configurations with the turbofan simulator in air. The comparison
indicates good agresment over the range of speeds and pressure
ratios covered by the experimental data. Author

N73-26823%§ National Aeranautics and Space Administration.
Lewis Research Center, Cleveland, Chio.
EXPERIMENTAL COLD-FLOW EVALUATION OF A RAM AIR
COOLED PLUG NOZZLE CONGEPT FOR AFTERBURNING
TURBQJET ENGINES
David M. Straight and Douglas E. Harrington Washington Jun.
1973 25 p refs
{NASA-TM-X-2811; E-7387)
21E

A concept for plug nozzles coolad by inlet ram aif is presented.
Exparimental data obtained with a small scale madel, 21.59-cm
(B.5-in.} diameter, in a static altitude facility demonstrated high
thrust performance and excellent pumping characteristics. Tests
were made at nozzla pressure ratios simulating supersonic cruise
and takeoff conditions. Effect of plug size, outer shroud length.
and varying amounts of secondary flow were investigated.

Author

Avail: NTIS HC $3.00 CSCL

N73-25824*§ National Aeronautics and Space Administration.
Lewis Research Center, Claveland, Ohio.
TERMINAL SHOCK POSITION AND RESTART CONTROL
OF A MACH 2.7, TWO-DIMENSIONAL, TWIN DUCT MIXED
COMPRESSION INLET
Gary L. Cole, George H. Meiner, and Robert J. Baumbick
Washington Jun. 1973 44 p refs
(NASA-TM-X-2818; E-7223) Avail: NTI$ HC $3.00 CSCL
21E

Experimental results of terminal shock and restart control
systemn tests of a two-dimensional, twin-duct mixed compression
inlet are presented. High-responsa (110-Hz bandwidth) overboard
bypass doors weare used, both as the variable 1o control shock
position and as the means of disturbing the inlet aifflow. An
inherent instability in inlet shock position resulted in noisy feedback
signals and thus restricted the terminal shock position control
parformance that was achieved. Proportional-plus-integral type
controllers using either throat exit static pressure or shock position
sensor feedback gave adequate low-frequency control. The iniat
restart control system kept the terminal shock control leop closed
throughout the unstart-restart transient. The capability to restart
the inlet was non limited by the inlet instability. Author

N73-26829%f National Aerenautics and Space Administration.
Lewis Research Center. Cleveland, Qhic.

LOW-SPEED WIND TUNNEL INVESTIGATION OF THE
AERODYNAMIC AND ACCOUSTIC PERFORMANCE OF A
TRANSLATING-CENTERBODY CHOKED-FLOW INLET

Brent A. Miller and John M. Abbott Washington Jun. 1973
32 p refs

{NASA-TM-X-2773; €-7372) Avail: NTIS HC $3.00 CsSCL
21E

Low-speed wind-tunnel tests were conducted to determine
the effacts of free-stream velocity and incidence angle on the
asrodynamic and acoustic performance of a translating centerbody
choked-flow inlet. Tha inlet was sized 1o fit a 13.97 cm diametar
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fan with a design weight flow of 2.49 kg/sec.' Performance
was determined at frea-stream velocities to 45 matars per second
and incidence angles of O deg toe 50 deg. The inlet was
operated in both the choked and unchoked modes over a range
of weight flows. Maasurements wers made of inlet total prassure
racovery. flow distortion. surface static pressure distribution, and
fan noise suppression. in the choked mode, increasing incidence
angle tended 10 reduce the amount of inlet naise supprassion
for a given amount of inlet suction, This tendancy was\overcome
by applying sufficient inlet suction to increase the flow Mach
number. At 45 meters per second free-stream velocity, at least
22 decibels of suppression were measured at 35 deg incidence
angle with a total pressure recovery of 0.885. Author

N73-25834§ Ultrasystems, Inc., irvine. Calif.
INSTABILITY AND NOISE GENERATION IN AIR BREATH-
ING PROPULSION SYSTEMS Interim Progress Raport,
1 Jun. 1871 - 31 May 1972
J. J. Tyson Jan, 1973 48 p refs
{Contract F44620-71-C-0104; AF Praj. 8711}
{AD-758880; AFOSR-73-0565TR) Avail. NTIS CSCL 21/6
The report prasents the progress of research accomplished
on instability and noise generation in airbreathing propulsion
systems during the petiod 1 Jun 1871 to 31 May 1972. During
this period the focus has been on the theoratical delineation of
various possible afterburner instability mechamisms. A literature
review was made of other investigations of mechanisms
whareby ensrgy is pumped from the combustion process into a
standing or traveling wave system within the combustor cavity.
A theoretical analysis was initiated based on a periodic vorex
shedding model. it is hypothesized in this model that vorticity
is shed in an oscillatory manner from the flame helder at a
fraquency consistent with the cavity resonance. {Author Modified
Abstract) GRA

N73-25835§ Advanced Technology Llabs. Inc., Jericho, N.Y.
TIME-DEPENDENT SUBSONIC DIFFUSER ANALYSIS
Technical Repart, 1 Oct. 1971 - 31 Jul. 1972
John Erdos and John Ranlet Dec. 1972 75 p refs
[Contract F33615-72-C-1089; AF Proj. 1476}
(AD-758803; AFFDL-TR-72-148} Awvail: NTIS CSCL 21/5

A mathematical modsl of the time-dependent flow in the
subsonic diffuser section of an external compression, supersonic
inlet is described. The flow is divided, in standard fashion, into
inviscid and boundary layer components. The inviscid flow is
assumed to be two dimensional {i.e., axisymmetric) as well as
time-dependent. and the region considered extends from the inlat
terminal shock to the engine face. A finite-differance technique
for solution of the inviscid flow is developed utilizing @8 moving,
polar coordinate system attached to the shock for the exterior
ftow field and a fixed. rectilinear system for the interior flow
field. The boundary conditions consist of the inlet flow conditions
upstream of the terminal shock and the pressura distribution at
the engine face; either a steady, transient or periodic solution
c¢an ba sought depending on the imposed boundary conditions.
Bath laminar and turbulent boundary !ayers have been considered.
{Author Maodified Abstract) GRA

N73-26837f Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div.
THE MANUFACTURE OF THE BASIC PARTS OF AIRCRAFT
ENGINES
M. 1. Evstigneev and 1. A. Morozov 31 Jan, 1973 663 p
refs Transl. into ENGLISH of the mong. “lzogotovienie Osnovnykh
Detalei Aviatvigatelei” Moscow. lzd-vo Mashinostroyeniye, 1972
p 1-47B
(FTD Proj. 80108; FTD Proj. T72-01-40} :
(AD-789577; FTD-MT-24-1460-72) Avail: NTIS CSCL 21/5
In the bhook, which is an educational aid for students of
aviation higher educational institutes and schools, are discussed
the technalogical processes of manufacture of the critical parts
of angines of flight vehicles, Their structurel features, technical
specifications - for manufacture and materials. the structure of



N73-25926

technolegicel processes. ths methods of carrying out basic
Oparations. methods and means of control are examined.
Information is given on the tachnology of manufacture of pars
from plastics and refractory materials. Author (GRA)

N73-26926# Army Enginesr Waterways Expariment Station,
Vicksburg, Miss. Soils and Pavements Lab.
STRENGTHENING OF KEYED LONGITUDINAL CONSTRUC-
TION JOINTS IN RIGID PAVEMENTS Final Report, Apr,
1971 - May 1972
R.W. Grau Aug. 1972 126 p
{Contracis DOT-FA7 1WAI-218; F29601-71-X-0007)
(FAA-RD-72-108} Avail: NTIS HC $8.50

The performance of keyed and dowalad longitudinal construc-
tion joints in rigid airfiald pavement under mutiple wheel haavy
gear loadings (MWHGL) was investigated along with the feasibility
of strengthening existing keyed iongitudinat joints, Results from
the study show that: (1} performance of keyed joints on
medium-strength foundations is marginal; {2) it is feasible to
strengthen the keyed joints in existing rigid pavements that are
founded on low- to medium-strangth materials and are in good
condition if the airfield is scheduted for MWHGL aircraft traffic;
(3) keyed longitudinal construction joints in existing rigid
pavements constructed on high-strangth or stabilized soil
foundations will probably perform satisfactorily under MWHGL
aircraft traMic: (4) a sand-filter course baneath a pavemant
structure will be effective in minimizing subgrade pumping; {5)
8 B-in.-thick stabilized base course placed over a low-strength
subgrade is very effective in incraasing the load-carrying capacity
of a 10-in.-thick nonreinforced PCC pavement: and {6) doweled
longitudinal construction joints in tigid pavements constructed
on low-, medium-, and high-strength subgrades performed
satisfactorily under MWHGL traffic. Author

N73.-26968%} National Aeronautics and Space Administration.
Lewis Research Canter, Cleveland, Qhio.
FLOW THROUGH A WIRE-FORM TRANSPIRATION.
COOLED VANE
Albart Kaufman Washington Jun. 1973 28 p refs
{NASA-TN-D-7341; E-7385) Avail: NTIS HC $3.00 CscL
20M

Results of recent research to davelop techniques for analyzing
coolant flow in transpiration-cooled vanes are summarized. Flow
characteristics of tha wire-form porous material are correlated;
the effects on the flow characteristics of oxidation, coolant
temperature, gas crossflow, and airfoil curvature are evaluated.
An analytical method is presented for predicting coolant flows
and pressures in a strut-supported vane. Author

N73-26972{ Naval Ordnance Lab., White Oak, Md.
INTERNAL BLAST DAMAGE MECHANISMS COMPUTER
PROGRAM Final Report, Jun. 1971 - Feb. 1972

James F. Proctor 31 Aug. 1972 118 p refs

(AD-753002; NOLTR-72-231} Avail: NTIS CSCL 18/4

A computer program has been developad at NOL that describes
tha shock and blest loading characteristics of the detonation of
@ high explosive projectile intarnal to an aircraft structure: both
shock wave and confined-explosion gos pressure loads are
congidered. With certain modifications. the program can be
made applicable to sny internal explosion irrespective of the
type of cenfining configuration, e.g.. a naval ship compartment,
land vehicle. or building structure, Discussions are given on the
general use and content of tha program, the input options available
in the code, and the technical aspacts of the calculational
methods used 10 detarmine shock loading functions, confined-
explosian gas pressure, venting of the confined geses, and damaga
propagation to other areas of the aircraft. (Author Modifiad
Abstract) - GRA
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Cyclic pressure tests of P-4 aircraft forward and
aft cauncpies to determine safe service life
after delamipation of acrylic sheet
[AD=759349]
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tnflated air baq head restraints for prevention of
brain ibfuries due to whiplashk acceleration
during crash landings or ejection

273-331546
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273- 32654
ACCELERATION STRESSES (PHYSIOLOGY)
B method of determining spinal alignment and level
of vertebral fracture during static evaluation
of ejection seats.
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ACCESS TIME
Access reaquirements for offshore alrports.
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273-32914
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The propagation and attenwation of sound in lined
ducts containing uniform or 'plug' flow.
: 173=33944
ACOUSTIC FATIGUR
Inlet duct sonic fatigue induced by the nultiple
pure tones of a high bypass ratio turbofan,
373=-33191
ACOUSTIC MEASUREMENTS
Acoustic generation and propagation in anmular
ducts of axial flow fans, discussing technigques
for in-duct fan noise modal distribution
neasdrenent
A73-32046
standard indoor methed of cellaction and
presentation of the bare turboshaft engine no0ise
data for use in helicopter installations.
[SAE ARP 12791 AT73-33020
Prediction and measurement of aircraft noise.
a73-33133
Inlet duct sonic fatigue induced by the multiple
pure tones of a high bypass ratio turbofan.
A73-33141
Region of existence of frictional noise and
experimental verifications
373-33215
acoustic peasurenenta for large model
engine-over-wing configurations with
conventional and powered lift, various flap
settings, and comparison with engine-under-ving
aircraft
[ NASA-TR-I-68286] N73-2L070
measured poige level data for proposed airport
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[ PE=2140859,/0 ]
ACOUSTIC PROPAGATIOR
Acoustic generation and propagation in anpular
ducts of axial flow fans, discussing techniques
for in-dact fan noise modal distribution
neasurezent

¥73-25737

A73=32846
ACOUSTPIC PROPERTIES
Acoustic measurenents for large model
engine-over-wing configurations with
conventional and powered lift, varioes flap
settings, and comparison with engine-upder-wing
aircraft
[NASA~TH-X-6B246] N7 3-24070
Effects of free stream velocity and incidence
apngle on aercdypamic and acoustic performance of
translating centerbody choked flow inlet
[ RaSA=TH~X-27737}
ACRYLIC RESINS
Cyclic pressure tests of F=8 aircraft forward and
aft canopies to deterpine safe sarvice life
after delamination of acrylic sheet
[ AD=7593491
ADHESIVE BOMDING
Adhesive bonding and structural integrity of short
haul Fokker F-28 Pellowship aircraft

N73-25829

N73-25084

H73=25061
AERIAL RECONNAISSANCE
Desiqn and performance of € band airborne data
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[2D=759184) N73=~25194
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Mortar design for parachute eiection and
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[ AIaA PRPER 73=459] 173=-31445
computerized six degree of freedon parachute
deployment nodel for predicting entry
vehicle~decelerator dynamic response to
aerodynamic¢ forcea and physical property changes
[AIAR PAPER 73-860] A73=-3148%
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Development and testing of ballute
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i 14,2=ft-Do variable-porosity conical ribbon
chute for supersonic application,

[AIAR PAPER 73-472] A73=31456

Bussian book - PFractical aerodynamics of the An-24
aircraft /2nd revised and enlarqged edition/.

AT73~31547

Optimal qrid arrangepent in vortek lattice method

of lifting surface aerodybnamic analysis,

A73-31449

373=-31467

comparing numerical with kernel function results
for sinple wing planforms
A73-31786
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a73-32819
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A73=-33265

Effect 0f rotor design tip speed on aerodynamic
performance of a nodel ¥POL lift fan under
static and crossflow conditions.
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Investigation of the aercdynapic performance of
spatl axial turbines,
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[ASME PAPEFR 73-GT=6] B73=33480
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small low-cost turbofan engine.
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degree angle of incidence

[3ARC-R/H=32711 R73-24004

Kuverical analysis of alrcraft rolling performance
and effect of cross-coupling of lateral and
longitudinal motions
[ 2RC-R/M~=3349] N73~-26010

Developoent of method for calculating downwash
interference and longitedinal stability of
tandem rotor helicopter
[ ARC-R/M=3223 1] N73=-24022

Flight tests of 45 degree delta cropped wing teo
determine dynamic lateral stability
characteristics
[ ARC=B/M=3283] N73-204027

Perfornance tests of negative hub reaction torbine
with qet flap stator and fet flap rotor
[HASA=-CR-2284] B73-24036

Bumerical analysis of aircraft takeoff performance
based ¢n phases of takeoff and forces ezerted on
aircraft as basis for aircraft desigm

N73-24051

Fanerical analysis of minimun time climbing
procedure and minimom fuel climbing procedure
for typical subsonic aircraft

§73-28052
¥iod tunnel tests to determine aerodynanic
characteristics of delta wing space shuttle
orbiter model at various angles of attack and
sideslip
[MASA~TH=X-2748)

Bpalysis of factors affecting flight of
oulti-engine aircraft with one engine inoperative
[HASA-TT~F=734] - H73=24060

Twe dimensiocal unsteady separation and stall
phenomena over airfoils escillating in pitch
eith application to short takeoff aircraft
{AD-758899] R73-24080

Rumerical analysis of steady transonic flows over
lifting confiqurations to show reduced 1ift in
thickness~doninated reginme

N73-24058

. 873=-24302
Application of Kelwin inpulse theory for computing
lift on airfoils and analysis of circulation
around airfoil to produwce rift
N73-24997
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#ind tunnel tests at Mach 2.0 to deternine
aercdynanic characteristics of canbered ana
uncanbered gothic wings
[ ARC=-R/¥=-3211]

Wind tunnel tests to determine effect of
interference on performance of full span et
flap mounted on trailing edge of high aspect
ratio unsvept wing
[ ARC-R/M~32191 W7 3~25005

Analysis of effects of shock induced boundary
layer separation in transonic flight and zmethods
for eliminating or reducing effects
[ ARC-R/N¥=-3510}

#ind tusnel tests to determine subsonic
derivatives for oscillating H-wing planforam
[ ARC-R/H-32181 ¥73=-25022

Method for conducting aerodynamic analysis of
wing-body-tail cenfigurations in subsonic and
gupersonic flow - vol. 1
[ NASA-CR=-2228=PT=1)

Comnputer program for conducting aercdypamic
abnalysis of wing-body-tail configurations in
subsonic and supersonic flow = ¥Yol, 2
[ KASA-CR-2228=PT=2] N73-25046

Characteristics of Yak 40 aircraft and application
for short haunl service to isolated areas of HSSR
[ FASA=TT-P-14943) n73=-25057

Analysis of quiet turbofan short takeoff aircraft
for short haul air transportation to show
research and development requirements and
advanced technology benefits - ¥ol. 2
[ ¥a5A~CR=114613] E73-25066

Conputer programs for desigm of aircraft control
systena based on FORTEAN subroutines for
qenerating aircraft transfer functions in six
deqrees of freedan
[ AD-7587811 R73=-25075

Design and development of STOL and V/STOL aircraft
to show design requirements, performance
characteristics, and air traffic controi problens

273-25003

H73-25019

N73-25045

[2B-2171021 H73-25085
Desiqn studies and model test results of

foldinrg-proprotor alrcraft concept

[AD=759534 ] H73=-25086

Wind tunnel tests to determine inflatiom
characteristics of solid, flat, circunlar model
parachutes at subsonic speed and various
qeonetric copfigurations
[AD-759209] N73=-25087

Aerodynanic characteristics and noise attenuation
effects of leading edge serrations on rotary wings
[AD-759028 ] RT3-25088

AEBODYNANIC COEFFICIRHTS

4 dynamic and aerodynanmic analysis of an
articulated auntorotor decelerator systenm,
{AIA2 PAPER 73=U4631

Gerpnah monograph -~ The flow around wings of
arbitrary planfora in the case of supersonic
flow = A conputational method.

A73=3148%

373=-32581
Wind tunnel tests to deternine aerocdynanic
characteristics of model of sweptback wing with
varp distribution to produce constant spanvise
coefficlent of lift
[ LRC-R/M- 33851 R73=-24007
Aerodynanic coefficients for calculating transport
aircraft performance using wind tunanel and scale
nodels
U73-24086
Bvaluation of double integral equation for
calenlation of wave drag dsme to volume and
aerodynanic lift of slender vings
[ARC-R/M=-32211 H73-250Q6
Design criteria for slender warped wings with
unsvept trailing edge with zero load along
leading adge and near plamar vortex shest at
trailing edge for design 1lift coefficient
[ARC~R/M=-3806] W73=-25008
S5urvey of aerndynanic derivative measurements for
upsvept rectanqular wings and delta wings with
enphasis on main surface pitching monent
derivatives
{ ARC-R/N-32321 R73=25024
Heasurement of pitching moment derivatives using
free oscillation technigque on two dizensional
airfoils of double wedge section and single
vedge section

[ARC=R/M=3234) n73-25025
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Developrent and characteristics of test equipment
for measarement of direct pitching mopent
derivatives for two dimensional flow at subsanic
and supersopic speeds
[ARC=R/N=-3257]) N73-25027

Design and characteristics of test eguipaent for
neasuring longitudinal oscillatory aeradynamic
derivatives in high speed wind tunnel
E!BC-R/H-32&0] H73=-25029

FPlight tests of XB-70 aircraft to deteraimne skin
friction coefficients and boundary layer
profiles at Mach numbers up to 2.5
{ HASA-TH-D=7220]

ABRODYNANIC CONFIGUBATIONS

Development of an improved midair-retrieval
parachute system for dronesHPY aircraft.
[AIAX PAPER 73=i69] A73=-31853

Rerodynamic rig and wind tunnel developments of
coEpound ejector thrust augmenter for V/STOL
aircraft vith combined Coanda and center
injection flows
[ASME PAPER 73-GT=67] A73=-33519

Developnent of slender body theory for amalyzing
flow past thin, conically cambered, delta wing
With exact houndary conditiomns
[ ARC-E/M=3249] N73-204002

Ripd tunnel tests to deternine effects of leading
edge nodifications on f£low and forces omn
untapered wing with 50 degree leading edge sweep
and Mach numbers from 0.68 to 1,20
[ ARC=R/E-3270] ¥73=-24003

Measarements of rell damping derivative of three
ving planforms using free light roll balance
technique for Hach nuabers from 0.7 to 1.4
[ ARC=R/N-3274] N73=-24005

Wind tunnel tests to determine aercdynanic
characteristics of model of sweptback wing with
warp distribution to produce constant spanwlse
coefficient of 1lift
{ ARC~R/N-33851 W73-24007

Analysis of flow development over plane, half-wing
with cropped-delta planform using sorface
pressure distribntions and o1l flow patteras
with variations in incidence and Kach punber
[ARC-R/M-32861 N73-24008

Theoretical investigation of longitudinal
stability, control, and response characteristics
of jet flap aircraft
I 2RC=-R/M=3272] N73-28028

Application of conformal mapping procedures for
desigoning airfoil shapes with hiqh design 1lift
coefficients
[AB=757813% N73-24040

Pevelapaent ahd application of aircraft
performance prediction methods for subsenic and
supersonic transport and fighter alrcraft
[ AGARD-LS=-56)

Parapmetric and optimization techniques for
aircraft design synthesis to show principal
lipnes of data flow for component development

H73-28049
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Acoustic pmeasurenents for large model
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aircraft
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find tunnel tests to determine time-averaged
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Wind tunnel tests to determine pressare
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Application of slender body theory for calculating

pinimup values of zero 1ift wave drag of slender
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Supersonic wind tunnel tests to neasdre overall

ancrmal and side forces, relling, pitching, and

yaving moments on canard aircraft

[ ARC=R/N~-3226] H73-25011

AERQODYNANIC FORCES

Research projects in theoretical and practical

aercdynamics ~ Vol, 2
N73=-25020

Analyaie of effect of localized mass on flatter
characteristics of delta wing for various
spanwise and chordwise positions for the mass
center of gravity
[ ARC=R/M=3260] N73-25030

Nonlinear unsteady small-disturbance theory of
inviscid transonic flows for oscillating
aerodynanic configquratious
[NASA=CR=22581

Wind tunnbel tests to determine inflation
characteristics of solid, flat, circular medel
parachutes at sybsonic speed and various
qecnetric configurations
[AD-759209] N73=-25087

Aunerical analysis of lift apd lift distribution
on aircraft wing and trailing vortex flov behind
wing
[ AD=759262] N73-25089

ABBODYNANIC DEAG

Drag and stablility characteristics of high-speed
parachutes in the tramsonic range.

[ATAL PAPER 73=473] R73-31457

Several copmputerized technigues to aid in the
design and optimization of parachute
deceleration and aerial-delivery systemns,
[AIAA PAPER 73~488]

Computational program for calculating the
Re-nunber-dependent polar of a glider with
arbitrary donble trapezoidal wing

373-33024

Book = Methods for estimating drag polars of
subsornic airplanes.

N73-25048

A73-31470

AT73«33422
Evaluation of double integral equation for
calculation of wave drag due to volume and
aerodynamic lift of slender vings
{ARC-RE/PM-3221] N73=25006
optisun desigqn of wing=body coabinations for
zero-lift drag rise at transonic speeds
({ ARC~R/M=3279]
ARBODINANIC FORCES
0on the unsteady supersonic cascade with a subsonic
leading edge - Bpn exact first order theory. II.
[ASKE PAPER 73=GT=16) A73-33493
Research projects involving aerodynamics,
aerodynamic heating, aerodynanic forces,
airframes, structural analyslis, and fluia
mechanics = Vol, 1

N73~25043

¥73=-23995

Calculation of aerodynamic forces of bending and
torsional vibration on installed vibrating
cascade blades
[ARC=R/M=3254 } N73=-24015

Aercodynaric forces and tratectories of external
stores separated from F-U aircraft
[AD-757932]) H73=2049%93

Supersonic wind tunnel tests to measure overall
noxaal and side forces, rolling, pitching, and
yvawing moments on canard aireraft
[ARC~R/M=-32261] N73-25011

Analysis of effect of localized mass on flutter
characteristics of delta wing for variouns
spanwise and chordvise positions for the pass
center of gravity
[ ARC-R/M=32614 ] HT3=-25030

Development of method for calculating spanwise
loading on helicopter rotor blades in forward
flight at various azimuth angles
[ARC=R/M=33181 N73=25032

Hethed for conducting aérodynamic analysis of
wing-hbody=-tall configurations in subsonic and
supersonic flow - ¥ol. 1
[ FASA=CR=2228~PT=11}

Conputer progran for conducting aerodynamic
analysis of wing~body=-tail configquratiemns in
subsonic and supersonic flow - Vol, 2
{HASA=CE=-2228=-P7=21] N73=-25086

Flight test measurements of control surface hinge
modents on X-28 lifting body correlation with
wind tunonel data
[ FASA=-TN=XI-2B161]

N73~-25045

W73~25009



AERODYNARIC HEATING

ABRODYRANIC HEATING
Convective filuid motion and heat transfer in
aircraft wing fuel tanks due to aerodynaric
heating, comparing analytical with experimental
resulits
A73-316043
Research projects invelving aerodynamics,
aercdynanlc heating, aercdynamic forces,
airframes, structural analysis, and fluid
wechanics = Vol. 1
¥73=-23995
Measurement of aercodynamic heating on nhose of
Pairey Pelta aircraft at 40,000 feet and Mach
nppbars to 1,65 during clink and level £1light
[ ARC-R/M=-3280] H73=239956
Research projects involving houndary layer flaw,
keat transfer during aercdypamic beating,
atmospheric turbulence effects, and airfranma
structural analysis = Vol. 2
W73-24011

Analysis of wing leadinqg edge buckling due to
aerodynamic beating to show effect of shear
wodulus of material and gecmetry of leading edge
on buckling onset
[ ARC-B/M-31971 ¥73=-25000

ABRODYFAMIC INTERFPERENCE

V/ST0L airfrasespropulsion lnteqration probler
areas.

{ASHE PRPER 73-GT=76] K73-33522

Wind tunnel interference factors for high Lift
wings in closed wind tunnels

R73-28%96

Wind tupnel tests to determine effect of
interference on performance of full span jet
flap mounted on tralling edge of high aspect
Tatio unswept wiag
[ ARC-ER/KE~32191] 73-25005

Wumerical analysis of wing bending, wing torsion,
and ailerom rotation at transonic speeds to
determine effects on wing-aileron flutter
[ LRC«R/N-3258} N73-25028

Aergdvpamic interference between aircraft and
external store wmounted on elliptical wing under
inviscid flow conditions
{AD=75917() ¥73-25094

ABRODYNANIC LOADS

Mortar design for parachute ejection and
deployment into airstream to decelerate
spacecraft and aircraft pilot escape pmodules,
estimating bardvare weight and reaction load
[RIAR PAPER 73-459] AT3-31445

i punerical inteqration method for the
detersination of flutter speeds,

: 373=32163

dpplication of modified slender wing theory to

analyze aerodypamic characteristics of slender,

1lifting, vings with curved leading edges at

supersonic speeds

[ ARC=-R/M-32781 N73=-28006
¥ind tuonel tests to determine time-averaged

aerodyoanic forces on model of helicopter

landing pad to be installed on top of lighthouse

[ MAR=SCI=-E=106 ] R73-24269

Calculation of spanwise loading on sweptback wings
vith trailing edge flaps using data obtained
from electric tank tests
[ ARC=R/B=3487] R73=-25010

Research projects in theoretical and practical
aercdynamics ~ Vol.

N73~25020

Development of numerical procedures for
deterwining velocity potential on triangular
¥ing oscillating harmonically in supersonic flow
[ ARC-R/K~3229) N73-25023

Wind tuopel tests to determine pressure
distribution on two dimensienal airfoil with
pylon mounted stores at subsonic speeds using
P~f aircraft model
[aD~759582] ¥73=25053

Optimization of mass distribution of solid beams
apd panels for structural desiqn of airframes
and panels
[ap=-759169% H73=-2505%

AERCDYNANIC ¥OISE

Jet noise suppression technology proqress review,
discussing Lighthill theory of aercdynapmic
poise, machinery noise and guiet aircraft future

273-32196

-4

SYRJECT INDEX

Three bladed model rotor qust induced impulsive
discrete noise characteristics prediction by
point dipole and rotatiomal noise theories for
conrariscon with measarement
A73-32917
Noise tests on large scale model of externally
blown flap lift angmentation systen using mixer
nezzle
[NASA=THN=DP=T7236] ¥73-24059
dercodynaric characteristies and noise attenuation
effects of leading edge serrations on rotary wings
[ AD=759028] N73=-25088
ABRODYNARIC STABYLITY
Drag and stability charactsristics of high-speed
parachutes in the transonic range.
[AIRA PRPRR 73-0473] ATI-31857
Development and testing of ballute
stabilizer/decelerators tor alrecraft delivery of
a 500-1b munition,
[ATAL PAPER 73-885] aAT3=-31467
AERODYBAXICS
Hathematical model of elastiec flight body belavior
in continuons medium based on combination
solutions to aercdynamics, automatic control and
elasticity theory problens

A73-32063
BREROELASTICITY
Roll coupling moment of deflected wing=-body
combination,
A73-31573

Norsal mode solutjon to the equations of motion of
a flexible airplane.
B73=31747
Mathematical model of elastic flight body behavior
in continuons medium based on combination
solutions to aerodynamices, antomatic control and
elasticity theory problems
173=-32063
Nurerical methods for determining effect of
aerodynamic lag on bending respomnse of aircraft
vings at supersonic speeds
[ HAL~-TE=~361] X7 3~24056
analysis of supersonic, unstallaed torsional
flotter ipn cascades of compressor hlades to
deternine position of flutter boundary and
asroelastic instability
[AD=758721] N73-28809
ABRORAUTICS
Israel 2annal Conference on Aviation and
Astronautics, 15th, Tel Aviv and Haifa, Israel,
#arch 14, 15, 1973, Proceedings.
A73=31633
AEROSPACE ENGINEERING
High-temperature lov pressure hose assenbly,
convoluted-, tetrafluorovethylene-, for aerospace.
{ SAE RBP 1227] A73~33017
ARROSPACE NEDICINE
Injuries induced by high speed edection = an
analysis of USAF noncombat operational experience.
K73~32668
ARROSPACE SCIBWCES
Research projects in theoretical and practicel
aercodynamics - vol, %
H73=24999
AEROSPACE SYSTENS
Fluidic control modunles with temperature sensor
and thrust reverser pneumatic actuator for
aerospace system applications, ilavestigating
reliability test data

AT 3=23477
The role of testing in achieving aerospace systems
effectiveness,
A73-33605

Research projects in theoretical and practical
agrodynamics - Vol, 1
N73=-24999
ABROSPACE VEHICLES
Opper atnosphere pollution and near sSurface
climate due to aercspace operations, discussing
dynanics and trace gas distribution
[AIRA PRPEE 73-492] A73-33536
AFTERBURFING
Ezperinental cold flow evaluation of ram air
cooled plug nogzle concept for afterburning
turbojet engilnes in static altitude facility
[ HASA=-TM=X-2B11} W73-25823



SUBIBECT INDEX

AILEBRONS
Nuzerical analysis of wing bending, wing torsion,
and ajleron rotation at transonic speeds to
deternine effects on wipg-ailerom flutter
[ARC~R/N-3258) H73-25024
AIE BRBATAING RNGINES
Internal performance of nixed compression
axisyaretric inlet model at Mach 0.8 to 2,65
[BASA-PH~-D-T3201 N73=-25817
AIR CARGQ
Bir carqgo transportation growth since 1945 with
codparison to concyrrent alr passenger
evolaticn, predicting future trends
a73-32555
Rorld air traffic patterns proiected to 1988,
including present traffic features, superscnic
transport ntilization, ground transport
atarnatives, air freight and aircraft types
473=33180
Larqge payload aircraft for Alaskan and Canadian
gas-oil tramsportation, examining alternative
pipeline economic factors and possible pew North
Canadian island fuel fields
A73-33183
GERIS 2Q simulation model and data base for air
carda terminal
[2D=-753925) N73=-25257
1IE CORDITIONING
Preventing the shot—off punkah louvre from Jamaing.
A73=32925
AR FLOR
Application of Kelvin inpulse theory for computing
lift on airfoilsx and analysis of ecircanlation
around airfeil to produce 1lift

H73-24997
Airflow distribution comtrol in gas turbine engines
[RASA~CASR=LER=11593=%] ¥73-25816
ATR MASSES
Electronic developments for performance gliding., IIT
A73=-33023

ATE MAVIGATION
Russian book = Air navigation: Application of
radio navigational aids and automated navigaticon

coaplexes.,
A73=31471
L VOR sensor of advanced design - The Bendix
EVAa=-332a,
A73-32458

Doppler VOR area navigation operational
principles, emphasizing bearing accuracy
lnprovement conpared to conventional VOR systens
173-32456
BGC 30 inertial navigaticn systen for civil
aviation, emphasizing econopics and ease of
maintenance
273=-320457
Optimal digital modulation techniques for
aeronaotical communications via satellite,
considering air navigationmal systems for
transoceanic £1light
AT73~-32400
Meteorologlcal satellites in the service of
aeronautics
A73-32562
Computation of geodetic coordinates of aircraft
from tvo measured distances and height above
earth surface
[ab~-7575411 ¥73-24p658
Computer progran for selection of radio
frequencies used in ¥OE, ILS, and Tacan/DME air
navigation systems
[FAA-RA-T3-841 W73-25700
Analysig and digital compoter simulation of
operational and perforaance aspects of vertical
area navigation systen
[FAA=RD=-T72-125] R73-25705
Effects of pelar cap absocrption events on
performance of Omega navigation system cperating
in high latitudes
raDp=-759009% N73=25718
AIR PIEACY
hircraft safety engineering for air piracy
prevention, discuszing cockpit commonication
isolatico from passenger compartment
L73-32662

A-5

AIE TRAFFIC

Ay piracy suppression measures adopted 23
September 1971 at Montreal interpatiemal
convention, discussing preventlon and punlshment

provisions
a73=-22%72
skyjacking = Xts dopestic civil and criminal
rapifications.
A73=-33102

AIR POLLUTIOR
Inverse condempation of airspace, discussing real
property concept relation to aircraft noise,
pollution and envircnment protection
A73-33103

Concorde aircraft design, testing and projected
environmental iwpact, discussing flight tests,
sobnic boons, atnospheric pollution, ATC problems
and fueling

h73=-33132
rircraft produced environmental noise and airc
pollotion, discussing related aircraft power
plant technology evolution
473=-33191

Redyction of nitrogen oxide emissions from a gas
torbine by fuel modifications,

[ASME PRPER 73-GT-5] A73=-33483

Opper atmosphere pollution and near surface
climate due to aerospace operations, discussing
dynamles and trace gas distribution
[AIapr PAPER T73-492] A73-33536

A three-dimensional stratospheric point-source
tracer experiment and its lmplicatioas for
dispersion of efflunent from a fleet of
supersonic aircraft,

[[AJ2A PAPER 73~5281 A73-33562
hircraft ezhaust plume dispersion and flight

corridor concentratiocn profiles in stratosphere

as function of flight frequency and scale

dependent diffnsion

[RIAR PAPER 73-532] 173-33565

A model for studyipng the effects of injecting
contamlpants into the stratosphere and mesosphere.
[AIRA PAPER 73=539} L73=33569

an initial estimate of aircraft emissions in the
stratosphere in 1990,

[ATAA PAPER 73-5081 AT3=-340u6
dpalysis of air pellotion caused by aircraft
ongine emissions in wicinity of airport and
conparison with air pollution in urban areas
R73-264784

Establishaent of criteria for oxides of nitrogen
enissions to control air pollution contributien
from aircraft operating at wajor air terminals =
Yal. 1
[ BREPT=1162=1=F0L=1] N73-28789

Wuperical analysis of process for nitrogen oxide
formation in aircraft engine exhaust products
and development of comnputer program for
application of theory = Vol, 2
[ REPT=1162=2=Y0L=2] N73=-24730

AIE TO AIR NISSILES

Airborne air to air and air teo ground fire caontrol
radar systems for all=-weather fighter aircraft,
enphasizing cost effectiveness through
modularity and commonality

ATI-36081
AIR TO SURFACE MISSILES

Airborne air te air and air to qroumnd fire control
radar systens for all-weather fighter aircraft,
emphasizing cost effectiveness through
modularity and commonality

A73«34081
ATE TEAPFPIC

hirport plamnning for 1980s air traffic capacity
requirepents, consldering rupways, aprons, air
traffic and gqround movements control, gqround
access and terminal fasgilities

173-32363

Rogkilde airport for Copechagen metropolitan area
ganeral aviation and domestic air traffic,
describing runways, taxiways, drainage, terainal
facilities, ligbting and pavigation aids

B73=32364

French ATC authority problems qencrated by
oorth=south air lapne crossing of
intercontinental east-west routes, congldering
enrcute and termipnal airport problems

AT3=32558



AIR TRAFPIC COHTEOL

§orld air traffic patterns profected to 1938,
including present traffic features, supersonic
transport ntilization, ground tramsport
aternatives, ailr freight and aircraft types

173=-33180

Short haul aircraft desiqgn and marketing,
exaninipg comnpeting modes, noise factors,
airport traffic density patterns and aircraft
types dependence on utilization

A73=33184

Performance of airfield pavement construction
4oints under heavy aircraft leoads
(FRA=-RD=T72-106]

AIBR TRAFPIC CONTROL

Experimental data processing systen for
EURQCONTROL scale model semlantomatic digital
route control system for operational conditions

simglation
373-31132
Automatic radar termipal system /ARTS/ for high
density ATC centexs, noting improved tarqet
identification and alphanumeric data display
273-31133
Electrontcs and civil aviation; International
Conference, Paris, France, June 26=30, 1972,
Reports. Volumes 1 & 2

H73-25926

B73=32426
Digital transamission techniques for ATC satellite
system, considering technical and economic
aspects of varloas coding systezs
473-32427
tse of associative processors for radar data
processing in air traffic control systems.
273-32434
Badar data digital relay fromo cntlying staticns to
ATC centers for air traffic image inteqration,
discussing coaputerized plotting and
alpbapuperic display techniques
B73=320435
The alr traffic contrel R & D program of the
Federal Avimtion Administration.
AT73~32037
Radioqoniometric wectors superposition on ATC
boppler radar image, noting direction finding
display availability and echoes ildertification

AT73-32438
Self=reconfiquring computer complexes for A.T.C.
Systens,
AT3-32839%

ATC radar inforuwation processing systeos
optimization, discussing hard- and software
selection criteria

A73=-326400

Lutomation of the print-out of strips of flight

plans for air traffic control
A73~32001

Functioning in mnltiprocessing of two 10020
conpaters at the Bretigny Eurccontrol
Experimental Center

473-320482
Batopated systen of mived fcivil and military/
control
A7 3~ 32444
ATC systenm with radar data processing, discussing

bardware and software organization, programmed
logie integration possibilities and fenctional
flexibility
A73=32845
Some remarks on operatiopal problems associated
with the introduction of automatic data
processing into air traffic control.
A73-32447
MADAP -~ Isplenmentation of a large size real time
data precessing sysaten.
A73=-32448
air traffic contrel technology progress review anpd
future forecast, noting microelectronica and
agtomation need in civil avionics
A73=32479
Autopation of the Yugoslav AFTN petwork and its
future expansion
AT3I-32482
Beal time information processing autopated systens
for ATC, considering reliability bhased on

redandancy
A73-32883
Application of the visunalization of radar
information in television
A73=328B4

26

SUBJECT INDEX

The London Rir Traffic Control Centre radar data
processing system,

BL73=32885

Graphical distribution in colors adapted to
traffic control

\ aT3-32886

Operational ntilization of an aercnautical
satellite system for air traffic control over
the Forth Atlantic,

173=-32u87

Procedures and ground methods associated with the
exploitation of a system of aeronautical
satellites

A73=32438
3rea navigation feasibility, discussing computer
technology usefulness, time saving and air
traffic controller acceptance
A73=32891

STOL operatiomal impact om A7C system support,
considering short haul metropolitan and rural
transportation modes, landingstakeoff facilities
and all=weather operational reliability

A73-32547

Airpoert or ATC systen hourly landing and takeoff
capacity concept in terms of bourly demand as
function of mean waiting time

} A73-32552

French A?C authority problems gemerated by
north=south air lane crossing of
intercontinental east~west rontes, considering
enrottte and terminal airport problems

A73-32558

FAR air traffic control systems projected
iaprovements, including microvave landing
system, aeronautical satellites, electronic
wvoice switching and discrete address radar beacon

AT3~33179

Independently targeted short haunl individual
rotorcraft for air taxi service, considering
traffic control system, market passibilities,
environmental impact and projected atilization

173=33186

Nonlinear filter evaluation for estimating vehicle
position and velocity using satellites.

a73=-33010

Simulation in the design of auntomated air traffiec
control functions.

A73=33819

Computer program system for automatic operation
and safety backup im groupd based ATC systexn
[ FRA-EM~73=~71 N73-24654

Systens analysis of civil airport surface traffic
control
[ FA2A-ED-08~1] H73-24655

Automation of decision making process lm air
traffic controllers terninal operationms
[FRA=RD=72=63-V0L~3]

Definition and evaluation of three basic
alternative national aviation systems based on
forecasted in¢reases in aviation demands
{ PB-215533/11 N73=25081

Developnent and characteristics of air traffic
control radar and assoclated signal and display
proceasing equipment
[ FAA~RD=~73-35] N73-25178

Discretely addressable radar bgacon Systen with
airborne transponders and ground-air-ground data
link for air traffic control
{ FAA-RD-73~48] §73-2570%

Proceadings of conference on operational problems
of air traffic control beacon system
[ PAA-RA-T72~801

oblectives, goals, and progran structare of
project to improve performance of ailr traffic
and control and navigation facilities within
Faticnal Airspace Systenm
[PAA-ED-21-2] H73-25703

veveloprent and application of airborne Traffic
and Situvation Display for improved air traffic
control
[PE=-215718/7]

AIR TRANSPORTATION

Subgrade strenqthening of existing airfield runways.

a73-31388

Dallas/Fort Worth airport layout apd facilities,
describing runway arrangement, passenger,
baggaqe and carqo services, access roads and
internal transportation systen

B73-24657

N73-25702

N73=-25715

473=32362



SUBJECT IFDEX

STO0L operaticnal impact on ATC System support,
cohsidering short haul metropolitan and rural
transportation modes, landing/takeoff facilities
and all-weather operational reliability

A B73-32547

Rir cargo transportation growth since 1945 with
comparison to concurtent air passenger
evoluticn, predicting future trends

AT73-32555

International regional rental system for air
transportation ground installaticns and route
services, discussing ICAO recomzendations

A73-32971

Charters, the new mode - Setting a newv coarse for

interpational air transportation,.
a73-33101

Anglo=Anerican Aerobautical Conference, 13th,

London, England, Jupe 4~8, 1973, Proceedings.
A73-33176

Canadian air transportation survey, outlining
bhistory of other wodes, transportation
investnent trends, moedal traffic distribamtion,
$T01, applicaticns, airline social services and
zarketing .

A73=33177

Short hawl ¥/STOL air traansportationm social and
econonic aspects 1ln comparison with qround
transportation modes, emphasizing convenience
and frequency of service

A73-~33193

Applicaticn of proqranm evaluation and review
technique for planning and management of air
transport operations
(RASA=TT-P-742} ¥73~25067

Praoblems of air transport econoaies and efficiency
of air transport utilization ipn USSE
[ RASA=TT=F=741]

peflnitjion and evaluation of three basic
alternative national aviation systems based on
forecasted increases in aviation demands
[PB=215533/11 ¥73-25081

AIRBOBNE ECOIPMENT

Develapment apd testing of ballote
stabilizer/decelerators for aircraft delivery of
a 500-1b nupitiom.

TAIAA PAPER 73=4851

ARINC-573 recording system - Application to

paintenance

¥73=25069

273=-314567

AT3~32462
French civil aviation inexpensive € band landing
systen with ILS angular coding and siamplified
onboard equipment for STOL and Alpine airports
AT73-32467
Analysis of the reliability of airborne zmaterial
in an airline company - Ob<dectives and methods
A73-32495
All-~veather landing techmnology and econonics,
considering ground ané airborne equipment and
benefits and costs
273-32553

Vibration and shock qualification testing of an
airborne early warning radacr.
A73=-33137
Avionics systens simplification fer cost, weight
and space reduction, considering ease of
saintenance, failure points reduction and flight
directer/autopilot computers and couplers
elimination
A73-33187

WB~S57F aircraft with instrument package for
nuclear test detection and upper atmosphere
research, discussing range, altitude, speed,
pavload capacity and onboard equipment
TAIAA PAPEE 73«510] A73-33548
pirborne air to air and air to ground fire control
radar systens for all=weather fighter aircraft,
enphasizing cost effectiveness threugh
godularity and commonality
A73=350471
Developnent and applicaticn of Airberme Tratfic
and Situvation Display for inmproved air traffic
control
fPB=-2157T14/7]
ATIRBORNE/SPACBEORNE COMPUTERS
Atea navigation computer TCE=71 A systen,
discussing central centrol display and data
entry untts, ilnpets/outputs and operating modes
273=-32455

N73=25715

ATECRAPT COMMUNICATIOR

Mipicomputer application to in-flight control of
4300=8 airbus engines, describing computational
procedure for lov pressure conpressor stage RPA
1imit /¥ 1 liairy/

. A73=32477

Operational readiness and maintenance testing of
the B-1 strategic bonber,
A73-33631

AIRCRART

Design and perforwance of aircraft or spacecraft
differential maheuvering simpulator
[HASA=-TH-D=T7304]

AIRCEAPT ACCIDENT INVESTIGATION

Injuries induced by high speed eiection - An
analysis of USAP noncumbat operational experience.

A73-32680

Light aircraft vertical qust induced structural
failures, analyzing 1960-71 accident xeports for
injuries biomechanics and eavirenmental conditioas

A73-32678

N73-25259

AYRCRAPT ACCIDENTS
Behavioral stress response related to passenger
briefings and emergency warning systems on
compercial airlines.
. A73=32660
Aircraft accident reports of 05 civil aviation
accidents occurring dering calendar year 1972
[ NTSB~BA-T3-2] N73-28064
Alrceraft accldent involving Boeing 707 alrcraft
during landing at John F. EKennedy Birport, New
York, 12 Dec. 1972
[ NESB-AAR-T73-11] N73-24068
dircraft accidents involving US civil aviation
operations during calendar year 1972 ~ vol., 2
[ NTSB=BA=73=31] N73=-25064
Aircraft accidents involving 0S5 civil aviation
operations in calendar year 1971

[PB=214412/9] N73=25078
ATRCEAPT ANTEMHAS
An analysis of helicopter rotor modmlation
interference.
ATI-31TN

Light aircraft-borne low cost phased array I band
radar and display desiqgn requirements for
weather detection and ground wapping
A73-32451
French YOR system with single type equipment for
operation on s8ite at performance levels to meet
ICREC standards, empbasizing antenna design
AT3~32453
Honimage glidepath antenna design for ILS systen
within international civil aviation convention
specifications
R73~32463
Iaprovenents in design of HF communication systens
for naval aircraft
[ap-7597091
AIRCRAFT COMMUNICATION
2ircraft opnboard data link and Rercsat equipment
inteqration, considering antenna, duplexer,
anplifier and receiver systems

N73=25200

AT73-324248
VOLMET transmissicon auntomation with the aid of the
'DECLAM* systed using a speech synthetizer
373=32429
Optimal digital modulaticn techniques for
aeronautical compunications via satellite,
censidering air navigational systems for
transoceanic f£light
A73-320L80
dutonation of the Yugeslav RFTN network and its
futnre expansion
AT73=32482
Operational utilization of an aeronautical
satellite systen for air traffic control over
the Forth Atlantic,
AT3=3248B7
Procedures apnd ground methods associated with the
arploitation of a system of aerxonautical
satellites
A73-32488
bircraft safety engineering for air piracy
prevention, discussing cockpit compumication
isolation from passenger compartment
A73-32662
Improvements in desiqn of HF comluhication systens
for naval aircraft

[ AD-7597091 H73-25200



AIECEAFT COMPARTBENTS

Design of avionics digital frequency synthesizer
with four phase locked loops for aircraft
compunication and navigational aids
T AL~7596991 N73~-25238

AIRCEAFT COMPARTHENTS

dircraft safety engineering for air piracy
prevention, discussing cockpit commuhication
isolaticn from passenqger compartment

AT73=-32662
AIRCEAFT COHPIGURATIONS

VFR 614 twin-jet short haul aircraft, discussing
layont, auxiliary power supply system for ground
handling independence, surface movements
manguverability and lov noise characteristics

A73I=32365

Characteristics of quiet turbofan short takeoff
aircraft for short hawul air transportation and
analysis of economic apd sociclogical factors
affecting operation Vol. 1
[ NASR-CE=-118512] H73-25065

Wind tunnel stability tests to determine static
longitudinal and lateral characteristics of
fuli-scale model of light, single engine, high
wing aircraft
[ NASA-TH-D-71497F N73-250&8

Design and development of STOL and V/5TOL aircraft
to show desiqn requirenents, performnance
characteristics, and air traffic control preblens
[FB-217102] H7 325085

ATIRCHAFY CONTROL

Russian book - Radio devices for flight vehicle

control systems.
a73-32u21

Pilot-electronics~coatrol surfaces as feedback
loop for aircraft flight contrel, discussing
instruments, pilot training and aircraft flying
qualities

B73=32472

Blectronic systeps as piloting aids in Concorde
55T, discussing £1light controls, tria computer,
autostabilizer, autopilot and automatic engine
contrel

AT3-3247Y

Book -~ Methods for estimating stability and

contreol derivatives of conventicnal subsonic

airplanes.
RT3-33423
Control of torbofan lift engines for VTOL aircraft,
[ ASME PAPER 73=GT=201] AT3-33496

Apalysis of manual contrel theory of vertical
situation dlsplays for short takeoff aircraft
[NASA-CE~114620] ¥73=-28061

Flight tests to determine longitudinal aerodypanmic
parapeters of P-1127 aircraft with vectored
thrust control
[ NASA-TR=-D=T7296] E73=204066

¥ind tunnel teste ta determine aerodymamic
characteristics of vectored thrust v/5T0L
fighter aircraft in transition speed range
[NASA-TN~D~T191] N73=25087

Wind tunnel stability tests to determine static
longitudinal and lateral characteristics of
full-scale eodel of light, single engine, hiqh
wing aircraftt
[NASA=TN-D-71539) ¥73=25068

Computer programs for desiqn of aircraft control
dystems based on FORTRAN subroutines for
generating aircraft transfer functicons in six
deqrees of freedon
TAD~7568741] N73=-2507S

Conputerized design of aircraft comtrol
optimization stabilization systens
[NASA=CR=1330021] H73=-25653

ATRCRAFT DBSIGH

Russian book - Practical aerodynamics of the An-24

aircraft s2nd revised and enlarged editions.
AT3-31547

Normal mode solution to the equations of motion of

a flexible airplane.

A73=31747
Sone aerodynanic problems applicable te the light
aircraft
A73-32809

Coaputerized three dimensional calctlations of
bhypersustaired aircraft in viscouns ypotential
flov in terns of boundaxy layers and wakes
A73-3281¢

48

SUBJECTI IRDEX

Lightning protection for boron and graphite
reinforced plastic cooposite aircratt
structures, discussing zonal design concept and
chapnel internmittent contact with protrusions on
serface
A73=33034
Pressurized fuselage design studies for short hanl
transport aircraft, discussing sandwich
structures and bonding techniques for Al and Ti
alloy construction materials
273-33062
Anglo-American Aercnautical Conference, 13th,
London, England, June B~8, 1973, Proceedings.
173=33176
World air traffic patterns projected to 1988,
ircluding present traffic features, supersonic
transport utilization, ground transport
aternatives, air freight and aircraft types
273-33180
Concorde aircraft design, testing and proiected
environnmental impact, discussing flight tests,
sonic boons, atmospheric pollution, ATC problems
and fueling
A73-33182
Short hawul aircraft desigon and marketing,
exanining competing modes, noise factors,
airpart traffic density patterms and aircraft
types dependence on utilization
273=33184
Independently targeted short hagl individual
rotorcraft for air taxi service, considering
traffic control system, market possibilities,
envirooesntal impact aad protected utilization
n73~-33186
Technolegy developments effect on Jet alrcraft
design, discussing flight controls, engine noise
suppression, supercritical aerodypamics and
copmpesite structures
A73-33188
Avionics and human factors in flight simpulator
aconorics, interrelating aircraft desiqn to
Simulation systen
A73=33206
Hook =~ Nethods for estimating drag polars of
subsonic airplanes.
B73-33422
Investigation of the aerodynanic performance of
spall axial turbines.
[ASHE P2PBR 73-GT=-3] A73=33081
Design considerations fer supersonic v/STOL
aircratt.
[LSME PAPER 73-GT~65) - a73-33517
Conceptual study of high performance ¥/STOL
fighters.
[ASME PAPER 73=GT=66] A73-33518
V/STOL airframe/spropulsion inteqration problesm
areas,
[ASME PAPER 73-GT=76] A73-33522
Development and application of aircraft
performance prediction methods for subsonic and
supersonic transport and fighter aircraft
[ BGARD~LS=56 1 H73-24002
Parametric and optimization techpiques for
aircraft design synthesis to show principal
lines of data flow for conponent development
N73-24049
Rumerical apalysis of aircraft takeoff performance
based on phases of takeoff and forces exerted on
ajrcraft as basis for aircraft dealgnm
N7 3-24051
Developrent of two nethods for optimizing desiqn
of subsonic, swept wing Jet transport aircraft
N73=24054
Sonic boom minimization design for supersonic
transport aircraft
[ FASA-TR-D-T72181 R73-24065
Conputer prograa for developing optimal stability
auqmentation system for high perforrance
aircraft based on pilot parameters for pitch
tracking task
[AD-757879] : B73-24076
Analysis of quiet turbofan short takeoff aircraft
for short haul air trapspertation to show
research and development requirerents and
advanced technology benefits - vol, 2
I HASA=-CR=1146131 N73-25066



SOBJECT INDEX

Coppoter prograns for desigqn of aircraft contrel
8ystens based on FORTRAR subroutines for
generating aircraft transfer functions in six
deqrees of freedon
[AD=7587811 N73-25075

ATRCRAFT BRGIAES

Bigh bypass fan engimes for guiet propulsion and
optimal ajircraft performance in military and
counercial applications

273=-33190

Lift engine bleed flov management for a ¥/570L
fighter reaction coatrol system.

[A5SME PAPER T3=-6T-70] A73-33521

An initial estimate of aircraft emissions in the
stratosphere in 1990,

[AIAR PAPER 73=508] A173=-34046
inalysis of parameters affectiunqg choice of engines

for trapsport apd combat aircraft during design

Process

¥73-2u40488

2nalysis of factors affecting Flight of

zulti-enqgine aircraft with one engine inoperative

[HASA-TT=-F-734 ] N73-24060
knalysis of tewmperature and pressure parameters

associated with recirculated engine exhaust from

¥/STOL aircraft engines exhausting normal to

ground

[HASA=TT~F-109127 N73-28323

Analysis of factors influencing technical
feasibllity of operationg aircraft on liguid
bydrogen fuel
[HASA-THM-X=-6B242] N73-24777

analysis of air polluticn caused by aircraft
engine emigsions in wicinity of airpert and
copparison with air pollution in urban areas

N73=-24788

Establishment of criteria for oxides of mitrogen
emissions to control air pollution coantribwtion
from aircraft operating at matfor air teramipals =
Yol. 1
[RERPT=1162=1=V0L=1] H73=-24789

Wumerical apalysis of process for nitrogen oxide
forgsation in aircraft engine exhaust products
and development of computer prograwv for
application of theory - Vol.

[ REPT-1162=2=V01=2] N73=24790
bevelopment of compater prograa to analyze flow

conditions in gas turbine compressor for

application to reduction of nitrogen oxides from

aircraft engine exhaust - Vol, 3

[ REET=1162=3=¥0L-31 B73=-24791

Mechanical croeas coupling of STOL transpert
aircraft engines

[CRANFIELD=AERO-14} H73=-25819
Manufacturing processges for alrcraft engine parte

[ AD=7595771 N73-25837
dnalysis of coolant flow in transpiration—cooled

vanes

[HASA=THR-0«T3UT} N73-25966

AIRCEAFT EQUIPEENT
RBussian book on civil aviation aircraft and
helicopter equipnent covering navigation,
antomatic contrel, electrical and ozygen systens
and aircraft iostruments

. AT73=31548
onboatd electronic equipment optimization and
redundancy
A73-32460

Technologies applicable to the development of an

onboard L-band tramspitter

A73=32481

Selection, application, and inspection of electric

overcurrent protective devices.

{5AE ARP 11991 173-33016
Analysis of mapual control theory of vertical

situation displays for short takeoff aircraft

[HASA-CE=114620] N73-24061
Development and evaluatien of display and control

egquipment for remctely piloted vehicles

rap-757761] N73=20077
Desiqn, development, apd testing of inflexible

blade, hihgeless rotor systes vith hydraulic

rotor contrel system

[ AD=75B3514] . . ¥73=24G81
Purpose, operating principles, and techpnical

description of instrument panel equipaent

installed on Ap-24 aircraft

[ AD=758751] K73=24508

3=9

AIECRAFT HYDRAOLIC S3YSTEMS

Development of inertial spoothing system for
control and display applications for ¥TOL
aircraft automatic instrument approach and
landing operations
[ NASA-TN-D=T72711 N73=-24653
Installation of electronic warfare traiming
equipment in rear cockpit of CP-100 aircraft
with esphasis on human angineering considerations
[DCIEN-S04 ) Ni3=-25071
Biqh resolution pulse width modulated parallel
channel for forward looking infrared diaplay
systen
[Aap=-75922481] ¥73-25241
AIBCRAFPT FUOEL SYSTERS
Up-rating the fuel system flow capacity with high
rotational speed.
A73=-32922
Concorde aircraft fuel system and conponent valves
design for long tern service reliability and
ease of maintemance, discussing refusling, fuel
jettisoning and feed controls
373-32923
Developnent of fibrous flame arrestor materials to
provide explosion and fire protection for
aircraft fuel tanks
[AD=759193] W73-25090
ATRCEAFT GUIDRNCE
Microwave quidance system for aircraft landing,
discussing civil and military requirements,
position measurement capability, shadowing in
propagation, and ground reflection induced
siqnal fading
L73=32468
Guidance of aircraft according to techniques of
trajectory plotting with a clock
R73-32489
PB=-75 flight guidance system for subsonic
conmercial transport aircraft operaticn under
category IIIA conditions, describing cruise and
ILS operation
A73=32500
FG65-70 flight guidance system for gemsral
aviation, commercial and military transports,
discussing ILS and VOR operation medes and
autopilot/flight director integration
R73-32501
Doppler scanning landing gquidance system based on
linear array of equally spaced radiators with RFP
soulce commutation
A73-32502
$.A,DuG.E. = Hicrowave Bircraft Digital Guidance
Equipment: Description of the systen
173=-32508
Characteristics of flight control system for
approach flight path control of augmentor wing
on pawered=lift short takeeoff aircraft
configuration
[ NASA=-CR~114576] N73-2u062
Development of perturbation guidance systeam for
maintaining tilting rotor wertical takeoff
aircraft on predetermined flight path during
takenff apd landing
[ HaSa=-CR=-132043] R73-28072
Abalysis and diqital computer simulation of
operational and performance aspects of vertical
area navigation systen
(FaA-RD~T72-1251] N73=25705
Cperational procedures and modes of experimental
quidance systen for short takeoff aircraft te
provide arrival time control and auntomatic
tracking
[ FASA-TH=Y¥=62233] N73=-25710
AIRCHAFT HAZARDS
Statistical correlation of gulls and USAF aircraft
hazards
[ aD=759824] HT73-25092
AIRCRAFT HIDEAOLIC SYSTENS
Quad redundant f£ly by wire servocontrol systen
design and tests in F=8C high speed jet
.aireraft, using failssafe hydraunlic actuators
a73=-33080
Conmputerized analysis of aircraft hydranlic systenm
dynapic percformance
[AD=757537 ¥73~25093



AIRCERAPT THSTRUMENTS

AIRCEAPT INSTRUMEHTS
Russian book oh civil aviation aircraft and
helicopter equipment covering pavigation,
automatic control, electrical and oxygen systems
and aircraft instruments
AT3-31548
A-300 B airbus active and passive operational
monitoring systems, considering visual and aural
routine functional indicators, emergency warning
devices and flight data recorders
A73-320458
Cempercial aircraft flight contrel instruaentation
for safe and efficient fliqht path managemeant,
emphasizing aircrev work load relief under
stressful air traffic conditions
A73-32473
FGE=70 fliqht guidance system for geperal
aviation, commercial and military transports,
discussing ILS ané YOR operation modes and
agtopilot/flight director integration
A73=32501
Aead-up displays for fliqht control information on
velocity vector, angle of attack, gqlide path
slope and qround reference data, considering VFR
and IFR conditions
273-32507
bircratt flight control head-up display systen
design, eguipment installation particulars,
perforpance tests and merits evaluation
a73-32508
Instrutent=parel electronic display systea
B73-32510
Gimbaled electrostatic gyro inertial aireraft
havigaticn systen /GERNS/ designs balancing
performance against cost of ownership
373-33086
Avionics systenms simplification for cost, weight
aod spage reduction, considering ease of
zaintenance, failure peints reduction and f£light
directorsantapilot couputers and couplers
elipination
273=-33187
WB=57F aircraft withk instrument package tor
nuclear test detection and upper atmosphere
research, discussing range, altitude, speed,
payload capacity and onboard equipment
[ATAR PAPER 73=510) AT3-33548
inalysis of manual control theory of vertical
situation displays for short takeoff aircraft
[ HASA=CR-114620] R73-24061
Purpose, operating principles, and techmical
description of lnstrunent panel eguipnent
installed on an-24 aircraft

[ AD=758751] N73=2050%
ATIRCEAFPTE LANDING
8TOL aircraft flight and landing area
considerations,
TASCE PREPRINT 1726] 273-31389

hn ILS sensor for fail gperative auntomanad systens
= The Bepdix RIA-32a,
a73=-32861
in instrument approach system for Hong=Kong
Internaticnal Airport.
A73-328864
Stndy of the inteqrity of an equippent -
Application to radio altimeters for catedory IIT
landing
AT73-32493
Hicrowave holography application to landing
vithout visibility
B73=32497
Independent Landing Monitor for econonic Category
3 operation with fail-operational auteland, foq
dissipation or fail-passive autoland plans .
visibility augmentation
A73~32099
Deppler scanning landing guidance systen based on
linear array of equally spaced radiateors with RF
s0lrce comzuatation
27332502
All-weather landing technology and economics,
consldering ground avd airborne equiprent and
benefits and costs
h73-32553
Ahirport lighting systevs as visual landing aids,
Giscussing runway disposition, brightness
levels, bean orientation, visibility facters and
flashing lights
A73-32974

i=~10

SUBJECT IRDEX

Peveloppent of stability auquentation systeers for
decoupling response of short takeoff and landing
ajircraft in longitudinal and lateral-directional
fliqght modes

N73=240u11

Hethods for evaluating and predicting airfield
performance of turbojet and turbofan aircraft
operating ln conventional and short takeoff modes

N73-24044

Boeinrg 707 aircraft

Kennedy Airport, ¥ew

Aircraft accident involving
during landing at John F.
York, 12 Dec., 1972
[NTSE-AAR-T3=-11} N73=-24068

Development of perturbation guidabnce system for
maintaining tilting rotor wertical takeoff
aircraft on predetersined flight path during
takeoff and landing
[ NASA-CR-1320431] N73=20072

Epplication of qround effect pachine landing
systens for recovery of remotely piloted vehicles
{AD=758789) N73-26079

Development of inertial smoothing system for
control and display applications for vTOL
aircraft autopnatic instrument approach and
landing operations
[HASA-TH-D-T2711] H73=-24653

Developoent of air traffic control procedure to
pernit short takeoff aircraft landirg along
curved approach trajectory and avalysis of data
transmission requirements

W73=-25055

Dixect side force control for STOL crosswind
lardings with analysis of mahual and automatic
cantrol modes
FAD=759555} A73=-25091

Operational procedures and modes of experimental
gquidance system for short takeoff aircraft to
provide arrival time control and automatic
tracking
I FASA=~THM=¥=£22311] N73-25710

Analysis of control and display device testing For
nicrowave landing system - Vol. 1
[ aD=758791]

Pevelopment of control and display testing
requirensnts for evaluation of microwave landing
systen - Vol, 2
FAD=7587921

Analysis of data rate requirements for low
visibility approach with scanning beam landing
guldance systenm
AD=-758786]

AIRCRAFT LIGHTS

Aircraft in-flight visibility /conspicuity/ during
daytime, discussing exterior paints, tapes and
high intensity lighting offectiveness for widair
collision avoidance

HT73-257113

N73-25714

N73-35719

AT3-32661
AYRCHAFT BAIHTERAKCE
Tilt-table alignbent for insrtial=-platform
naintenance without a surveyed site.
A73-31728
ARINC-573 recording systeo - Application to
naintenance
A73=32862
Maintenance of public transportation aircraft -
Evolution ¢of metheds -

A73=-32556
systen acd component valves
service reliability and
discussing refueling, fuel
controls

Concorde aircraft fuel
design for lomng tern
ease of pmaintenance,
jettisoning and feed

A73-32923
Maintenance of pitot-statie systems of transport
aircraft,
[ SAE AIR 9751 A73=-33014

Conposite airframe structure effects om jet
aircraft maintenance, discussing fire safety,
fatigque resistance, environmental durability and
quality assurance
A73-33027
Operational readiness and maintenance testing of
the B~1 strategic bomber.
A73=33631
Concept and system of the versatile aviomnic shop
test /VAST/ system.
273-33634



SUBJECT INDEI

RIRCEAFT NOISE
tircraft noise, exposure factor, land use
vriorities, public environmental copcern and
Jurisdictional considerations impact on offshere
airport plapmning
RT3-31530
Book « BRircraft noise: Should the Noise and Bumber
Index be revised.
. 273=-32414
Book = Rircraft noise: Selection of rumnway sites
for Maplin Airpert.
A73-32815
Mircraft noise abatement technological and social
aspects, considering aircraft design, aircport
noise pattern minimization and population removal
273-~32560
Determinants for aircraft noise anneyance = A
conparison between French and Scandinavian data,
R73-32915
Rircraft engine noise reduction state of art,
discussing FAR requirements, Concorde, DC-9 and
Bertino Aladin II aircraft
373=-329T0
Definitions and procedires for computing the
effoctive perceived noise level for flyover
aircraft noise.
[SAE ARP 10711 A73-33015
Inverse cohdemnation of airspace, discussing real
property concept relation to aircraft noise,
pollotion and environnent protection

A73=-33103
frediction and peasurement of aircraft noise,
A73-33133
Aspects of investigating STCL noise using
large-scale wind-tunnel medels,.
A73=33170

short haul aircraft desigon and marketing,
examining competing wodes, neise factors,
airport traffic density patterns and aircraft
types dependence on utilization
A73«33184
Rircraft produced environmental noise and air
pollution, discussing related aircraft power
plant technology evolation
AT3=331H
Analysis of parameters affecting choice of engines
for tramsport and combat aircraft during desiga

pProcess
N73=-20048
Rcoustic measutrements for large model
engine-gver-wing configurations with
conventional and powered lift, wariouns flap
settings, and cowparison with engine-under-wing
aircraft
[ HASA=-TH-E-68246) ¥73-2407¢
AIECEAFT PBRFORMANCE
STO0L aircraft flight ard landing area

considerationg.

[ASCE PREPRINT 1726] 473-31389
Sonme aercdvynamic problens applicable to the light

aircraft

473=-32809
Wind tunnel gqust sipulation for STOL aircraft
behavior during low velocity flight in turbulent
atmnosphere near greund

A73-32813
conceptual study of high performance V/STOL
fighters.
[ASME PAPER T3=-GT=661 373=-33518

Nuperical analysis of aircraft rolling performance
and effect of cross-coupling of lateral amnd
longitndinal motions
[ARC=R/¥=-3309] H73=-20010

Pheoretical lovestigation of longitudinal
stability, control, and response characteristics
of jet flap aircraft
[ ARC~R/sRH-32721 N73=-24028

Developoment of stability augmentation systems for
decoupling response of short takeoff and landipg
aircraft in lomgitudinal and lateral-directional
flight zedes

N73=-2L041

Developnent and application of aircraft
parformance prediction metheds for subsonic and
supersonic tramsport and fighter aircraft
[AGARL=LS-S6] R73-24042

A-11

AIRCHAFT HBLIABILITY

Fumerical methods for determining range and radius
of action performance of transport and combat
aircraft and effects of various parameters on
perforaance

N73=24043

Kethods for evaluating and predicting airfield
performance of turbojet and turbofan aircraft
operating in conventional and short takeoff modes

H73=-28040

Developpent of methoeds for predicting aireraft
£light maneuver amd climb performance to show
effects of excess power and load facter

H73=-20085
herodynamic coeffiecients for calculating transport
aircraft performance using vipd tunnel and scale

nedels
H73=-240486
Mathematical models of aircraft mass and performance
R73=24047

pevelopment of methods for presenting aircraft
perfornance data and comparison of specific
methods to show sources of discrepancies
R73=20050
Fumerical amalysis of aircraft takeoff perforpance
based on whases of takeoff and forces exerted on
aircraft as basis for alrcraft design
R73-24051
Numerical analy¥sis of minimuw time cliabing
procedure and pinimun fuel climbing procedure
for typical subsonic aircraft
R73-24052
pevelapment of computer program for determining
pinimum time tradectory and compariscn with
gradient method of computation
N73-26053
pevelopnent of two methods for optimizing design
of subsonic, swept wing qet transport aircraft
¥73-20054
Numerical analysis of wmieipum flight time for sail
plane performance while performing cross countzy
flight
[uE-68] w73-24055
application of cold thrust aungmentation techiaiques
for improved performance of short takeoff
aircraft perfornance
rap=7582021 N73-28073
Conpoter prograd £or developing optiwmal stability
augmentation system for high performance
aircraft based on pilot parameters for pitch
tracking task
[AD=757879) N73=-24076
Characteristics of gquiet turbofan short takeoff
alrcraft for short haul air tramnsportation and
analysis of economic and socioleqgical factors
affecting operation Vol,

[ HASA=CR=11845612] R73-25065
Perforwance of aircraft taxiing on dirt surfaces
[aD-756588 ] . N73-25077

Design and development of STCL and V/STOL aircraft
to show design requirements, performance
characteristics, and air traffic control problems
[PE~2171021] N73=25085

AIRCRAFT PILOTS

Commercial airline operational control, discussing
fliqht plan approval by pilot and ground
personnel, preflight duties, weather infeormation
assessaent and fuel monitoring

AT73-32446
AIRCRAFPT PRCDUCTION

Some ecohomic aspects of avlation safety.

A73-336488
AIBRCRAFT? HRELIABILITI
Some aercdynanic problems applicable to the light
aircraft
A73-32809
3ir Force Increase Reliabillty of Cperational
Systens computer program and mathematical modelds
for economic logistic resource allocatijons and
cost effective system modification '
A73=-33627

Effedt of qust loads on wing and T=-tail
airvorthiness requirements for short haul aircraft
I FOR=-EK66]) ' H73~25058

ddhegive bonding apd structural integrity of short

. hanl Fokker F-28 Fellowship aircraft
§73~25061



ATIRCEAFT SAFETY

AJRCHAPY SAFETY
B=1 bonber crew inteqrated escape module for safe
recovery threughout aircraft operational
envelope, discossirg capsule configquration and
fliqht tests
{ATRA FAPEN 73-880 a73-31426
Experipmental investiqation and correlation of the
qround impact acceleration characteristics of a
full scale capsule and a 1.4 scale model
aircraft emergency crew escape capsule sySted.
FAIAR PAPER 73~480) R73-31463
Arcraft in-fiight visibility Aconspicuitys during
daytime, discussing exterior paints, tapes amd
high intensity lighting effectivencas for pidair
collisice avoidance
A73-32661
Aircraft safety engineering for air piracy
prevention, discussing cockpit communication
isolation from passenger compartment
AT3=32662
Lightning protection for aircraft canopy,
discussing simulation tests, safety aarqgins,
side puncture, corona strearering and pilot
physiological reactions
373-33036
Lightaing sisulation testing in aerospace.
273-33145
Sigulation in the desiqgn of automated air traffic
control functions.
AT73-33419
Sope acononic aspects of aviation safety.
A73-33648
Development and characteristics of air traffic
control radar and associated siqonal and display
processing equipment
[FAA=RD-73~351 N73-25178
AIRCEAPT STABILITY
Book = Methods for estipating stabkility and
control derivatives of conventional subsonic
airplanes,
A73-33823
¥umerical apmalysis of aircraft rolliag performance
and effect of cross-coupling of lateral and
longitudinal motions
lARC=-R/M-3349) N73-28010
Development of stability augmentation systems for
decoupling xesponsSe of short takeoff and landing
aircraft in loagitudinal and lateral~directional
£liqht modes
R73=24041
Copputer program for developing optimal stability
augnentation system for high performance
aircraft based on pilot parameters for pitch
tracking task
[2D=757873 H73=28076
Application of ground effect machine landing
systers for recovery of resmotely piloted vehicles
{aD-7587897] K73-26079
¥ind tunnel stability tests to determine static
lengitodinal and lateral characteristics of
full=scale model of light, single engine, bhigh
wing aircraft
{ NASA-TH-D=7149] N73-25068
ATRCRAFT STEUCTURES
Exfoliation corrosion of alumipup allays,
AT3I=31737
Bathematical model of elastic £flight body behavior
in continyous medium based on combination
solutions to aerodynamics, antomatic control and
elasticity theory prcblems
A73-32063
Wing spar static and fatique tests and S-N curve
for lifetime measurement of root sections of
s@all trainer and passenger alrcraft
473-32190
Lightping protection for horon and draphite fibers
in epoxy resins for aircraft conposite structures
AT3=33032
Pressarized fuselage design stodies for short haal
transport aircraft, discussing sandwich
structures and bonding techniques for Al and Ti
alloy construction materials
A73-33069
Titanicm casting technology applications to
aircraft structures, consjdering flap tracks,
brake torque tubes and arrestor haook mounting
brackets

B73-3307

3=12

SUBJBCT INDEX

Boron composites - Status in the USA,
A73-34082
Paranetric and optimization techmniques for
aircraft design synthesis to show principal
lipes of data flow for component development
N73=-2000%
ATRCRAPT SDERVIVABILITY
JPA and JP4 aircraft fuel fire and explosion
susceptibility from gqunfire hits, discussing
copbat survivability relative to fuel volatility
A73=32670
BIRCRAFT TIRES
Hathepatical model for shimmy auto-oscillations of
aircraft landing qear nose whesl with poeumatic
tire under velocity changes
A73-31044
ATRCRAPT WAEES
Cotiputerized three dimensiopal calculations of
hypersustained aircraft in viscous potential
flow in terns of boundary layers and wakes

A73=-32816
Ship eodel basin for simulating aircraft vortex wake
[aD=-758893) N73=-25291

BIEFIELD SORFACE MOVEREKTS
birport planning for 1990s air traffic capacity
teguirements, considering runways, aprons, air
traffic and ground movements control, ground
access and terminal facilities

A73-32363
S5ystems analysis of civil airport surface traffic
control
[FAA~ED~(08=1] ¥73=-28655

AYRFOIL PROPILES
Modane-Avrienx transonic blowdown wind tunnel for
two dimensional flov airfoil profile study
{ ONERA~NT=-203} ¥73-20281
Analysis of Kutta-Joukoweky condition in three
dimensional flow with application to vortex
sheet attachwent to wing surface
[ NASA=-TT-F=-108918] N73-24319
AIRFPOILS
Pressure distribution on multicomponent airfeils
in two dimensicpal incompressible potential
flow, using Martensen-Jaceb vorticity
distribation method to derive Predholm type
circulation equation
A73~31637
Subsonic compressible airfoil cascade flow
caleulations by series, iterative, satrixz apd
strearline curvature methods, discussing
transonic and supersonic cases

[ ASHE PAPER 73-GT-91 173-33487
Lift and measurements in an aerofoil in unsteady

flow,

[ASMBE PAPER 73=-GT-%11 A7T3=33503

Inviseid flow through a cascade of thick, cambered
airfeils. I = Incompressible flow,
[ASME PAPER 73-GT-84) A73-33527
Inviscid flow througk a cascade of thick, cambered
airfoils, II - Compressible flow,
{ ASKE PRPER 73=6T-8%) 373=-33528
Fumerical analysis of pressure distribution in
incompressibkle flow on two dimensional airfolis
near greond
IARC~-R/M=-3238] . H73=24000
kpplication of conformal mapping procedures for
desiqgping airfoil shapes with high desiqn 1ift
coefficients
[AD=757813] B73-26080
Stalling characteristics of airfoil in laminar
vigcous incompressible £luid with consideration
of starting vortex and separation bubble
[AD-758831] H73-20334
bpplication of Kelvin impulse theory for cooppating
1ift on airfoils and analysis of circulation
around airfoil to produce 1ift
N73-249%7
¥Wind tunpel tests to deternine pressure
distributions for four perceat thick, circular
arc, biconvex airfoil at transonic speeds
[ARC~R/M-31801] N73-25002
ATEFPRABE BATERIALS
Conposite airframe structure effects on et
alrcraft naintenance, discussing fire safety,
fatique resistance, environmental durability and
quality assurance
A73=33027
Borol composites = Status in the 0SA.
A73=-34002



SUBJECT INDEX

AJBPEABRS
¥/ST0L airframe/propulsion inteqration problem
areas,
(ASHE PAPER 73=6T=76] a73-33522

Besign criteria and analysis procedures to
winimize occurrence of major structural failures
in airframes due to undetected damaqge
[AD~T757870} N73-24070
Analysis of interaction characteristics of
harmonic foreing excitation and aircraft panel
flutter
[ AD=-75B264 } ¥73-24075
Resonance tests of delta wing aircraft model to
deterpine effect of stiffness changes of wing
spars on frequencies and modez of vibration
[ARC-R/M=32681 ¥73=25031
Optimization of mass distribution of solid beans
and parels for structeral desiqp of airframes
and panels
[AD=-759169] H73=25054
AIRLINE OPEBATIONS
Book — 2ircraft noise: Should the Woise and Humber
Index be revised,
A73=32418
Commercial airline operatiomal control, discussing
flight plan approval by pvilot and qround
personnel, prefiight duties, weather information
assesspent and fuel mopitoring
A73-320U6
Sone remarks on coperational problens associated
with the introduction of automatic data
pracessing into air traffic control.
AT73=320447
hircraft inteqrated data systems /AIDS/
utilizatlon for airlines operatiomal £light
control and economic expleitation enhancement,
dlscussing aircraft accident investigqation,
maintenance, navigability, etc
A73-32496

PBE-75 fliqht guidance system for subsonic
compercial transport alrcraft operation under
Cateqory IIIA corditions, describing craise and
ILS operation
273=-32500

STOL operatiopal impact ¢n ATC system support,
considering short haul metropolitan and rural
transportation modes, landing/takeoff facilities
and all-veather operational reliability

A73-32547

Air cargo transportation growth since 1945 with
comparison to concurrent air passenger
evolution, vredicting future trends

L73=32555

Civil aviation research patterns, discussing
effects of nonreqular carrier campetition and
Boeinqg 787 introduction

473-32557

Radio pavigation and landing aid eguipment for
wajor airports and airlines, noting simplified
aquipmest for miner airports

273~-32559

Composite airframe structure effects on jet
aircraft maintepance, discussing fire safety,
fatigque resistance, environmental durability and
gquality assurance

A73=33027
capadian air transportation survey, outlining
history of other modes, transportation
investment trends, modal traffic distributiom,
STOL applicatiens, airline social services and
parketing
A73=-33177

World air traffic patterns projected to 1988,
including present traffic features, supersonic
transport utilizatiecn, ground transport
aternatives, air freight and aircraft types

A73=33180

Flight Simulation Symposium, 2urd, London, Bngland,

Mav 16, 17, 1973, Proceedings.
A73-33201
specific Behavior Objective approach to airline
flight simulation, featuring duplicate training
elipination and education time reduction
B73-33202
airline flight simulator programs for aircraft
type coeversion training, outlining #light
instructor traiping, certification and
instructional aids
A73~33203

A=13

AIRPORT PLANNIBRG

airline flight zimulation proqram, examining
visual system capacity for replacenent of
in-flight training with pilot lsarning transfer
estipnation and simulation effectiveness appraisal
R73=332008
BOAC computer aided flight simuwlators, detailing
simnlater systems history, Boelng 747 training
adaptation, and simulation types
B73=-33212

Bn Initial estimate of aircraft emissions in the
stratosphere in 1990.

[AIak PRPER 73-508] A73-3008%
bevelopment of sinulation peodel and cenputer cede
for evaluation of operation of short takeoff

aircraft for commercial airlime operations
I HASE-CE-114631] N73=25062
Problems of air transport eccnonics and efficiency
of air transport utilization in USSH
[ HASA=TT=FP=T74%] H73-25069
ATEPORT BEACONS
Portable beacon test site for enroute radar
coverage in airport vicinity
[FAA=RD=73=49] N73-24266
AIRPORT LIGHTS
Roskilde airport for Copenhagen netropolitan area
general aviation and domestic air traffic,
describing runways, taxiways, drainage, terminal
facilities, 1ightipg and navigation aids
a73-32364
AIRPORT PLAMNING
Parameters of rational airfield pavement design

systen.
[ ASCE PREPRINT 1700j a73~31386
Bffect of openings on stresses im rigid pavenents.
a73-31387
Subgrade strengthening of existing airfield runways.
A73-31388
8T0L aircraft flight and landing area
considerations,
[ASCE PREPRINT 1726] 273-31349

Interaational Conference on Offshore dirport
Technelogy, 1st, Bethesda, M¥d., April 29-may 2,
1973, Proceedings, Volume 1.

A73-31526

Desiqn considerations for offshore airports.

A73~31527

Multi-purpose use potential of offshore airports.

a73~31528

Access requirements for offshore airports,

373-31529

Aircraft noise, exposure factor, land use
priorities, public environmental concern and
Jurisdictional considerations impact on offshore
airport planning

R73=31530
offshore airport planning, discussing selection
econonics from cost effective alternatives based
on usage projection, community benefits and
iptrinsic and social costs
A73-31531

Qperational considerations in the desiqn of
offshore airports.

- A73-31532

Heavy marine structure engineering in offshore
airport planning, discussing comstruction types
and conditions, environmental facters,
materials, methods apd equipment

AT73-31532
1 technological developnent scenario for offshore
ietports,
273=-31538

Yetherlands interpational airport planning and
gite selection, discussing ceosts/benefit analysis
experience from large coastal and offshore
projects
A73-31535
Land construction and cost studies for Chicago
offshore airport site development in Lake
Kichigan using rock and sandfill dikes for
protection against waves
A73=31536
Pennmark offshore airport projects proqress raports
covering historical backqground, present status,
political efforts, legislation, market
retention, access problee and techbical desiqn
considerations
473=31537
Hooolulu Interpational Rirport reef runwav.
a73-31538



ATRPQRT SURFACE DETECTION BQUIPMERT

London third airport planning, discussing site
selection, large scale urbamization, land use
and reclamation, operational aspects and
environaental factors
AT3-31539
Los Angeles offshore airport plamning case study
cavering desiqgm, logistics problems and costs
with allowance for airspace and environmental
considerations peculiar to Southerm California
area
A73-31540
Miapi offshore airport project rejection reasons,
citing conpercial and marine ecological
consideraticns
A73-31541
offshore airport plamning in Osaka=-Bay, Japan =
Nev Kansai International Rirport.
h73=31542
San Diedqo offshore airport feasibility to meet
future air traffic demands, evaluatihg sites for
capacity, environmental impact, access and
construction costs
273=-31543
Proqress raport on Tel Avilv offshore airport
proiect,
273=-31584
Canadian government planning for second land based
or offshore jet ailrport in Toronto area,
considering environazental and coamubity factors
AT3=-31545
Fog frequency and chkaracteristics at the site of
the proposed New York offshore airport, as
compared with those at J, P, Rennedy
Ipternational Rirport - & preliminary report.
AT3=31548
Datlas/Fort Worth airport lavout and facilities,
describing runway axrangement, passenger,
baggage and carqo services, access roads and
internal transportation systen
373=-32362
Rirport planning for 19805 azir traffic capacity
Lequirements, considerimg reanways, aprons, air
traffic and qround movements control, qround
access and terminal facilities
A73=32363
Roskilde airport for Copenhagen metropolitan area
general aviation and dorestic air traffie,
describing runways, taxiways, drainage, terminal
facilities, lighting and navigation aids
A73-32364
Book = pircraft nolse: Should the Nolse and Number
Index be revised,
A73=-32014
Book = lircraft moise: Selection of runway sites
for Maplin airport,
A73-32815
Airport or ATC system hourly landing and takeoff
capacity concept in terms of hourly demand as
function of pean waiting time
AT3-32552
French ATC authority probleas generated by
north=south air lane crossing of
intercontinental east-west routes, considering
enrcute and terminal airport problems
R73-32558
Radio pavigation and landing aid eguipment for
najor airports and airlines, noting sinpiified
egquipnent for minor airports
A73-32559
Technical studies and research on airport
infrastructure
A73~32561
Airports antovated meteorological instruzentation,
describing cloud base height telemeter and
transmissoneter for runway visibility measurement
L73-32563
Deterpinants for aircratt noise annoyance - A
corparison betveen French and Scandinavian data.
. 273-32915
Toronto eirport relocation project, sumrarizing
provincial governpent planmning and decision
waking process, site choice and community
resistance to airport
473-33181
STOL short haul system development, discussing
airport conqgestion, operatiopal costs and
environmental considerations
A73=33192

i=18

SOBJECT IFDEX

Feasibility analysis for computer-based data
commiinications and/or processing facilities at
civil airport
{ERE-TR-72133) B73=25711

Neasured noise level data for proposed airport
sites lum Florida
TPE=218459,0]

AIRPORT SUBFACE DETECTION EQUIPMENT
airport lighting systems as visual landing aids,
discussing ranvay disposition, brightness
levels, bean orientation, visibility factors and
flashing liqhta

R73-25737

a73-32974
AIRPORTS
Digital readout wind measurerent and indicator
systen for data acquisition, processing and
display io airports for aircraft wind
information service
K73~-31318
Aircraft crash fire prevention and fighting in
airports, discussing aircraft fuel system
fail-safe desiqn concepts and airport fire
fighting equipmpent and procedures
R73~32366
Anglo~Aperican Aeronautical Conference, 13th,
London, Bngland, June 4~8, 1973, Proceedings.
A73=33176
Air=ground transportation interface at airports,
exapining baggage handling, ticketing, security
procedures, rapld transit access, in-airport
time and walking distances
373~33178
Ipnspection of Hunter Aray Rirfield, Savannah,
Georgia to determine condition of ronways

[(AD=-7573871 ¥73~-28285
Fog clearing at airports by ground based heating
[AD=757897] ¥73=-28639

Evaluation of courses of action and costs to
reduce aircraft noise levels in vicinity of
airrorts
[ PB=215611/5) ¥73=2508C
Lnalysis of econonics and Ffinahces of airport
operations to determine procedures for improved
management and operation
[ REPT=73=012101 H73-25253
Canpoter programs for ceiling and wvisibility
forecasting using air tereminal weather data
[ ZAA-RD~73=131] §73-25677
Optical radar evaluation of techniques for fog
dissipation at airports
[aD=-758767 ]
AIRSPACE
Inverse condennation of airspace, discussing real
rroperty concept relation to aircraft noise,
pollution apnd environment protection

¥73=-25682

273-33103
AIRSPEED
Position errors in airspeed calibration methods
[ HAL-TR=-298] R73=-24877

Rir or inertial data additiom to cnboard
navigation system for inproved air traffic control
N73=25699
ALL=-VEATHER AIR RAVIGATIOR
The lowering of miniwa of third-level and business
aircraft
273=32047%
M,3,D,G.8s - Microwave Aircraft Digital Guidance
Equipment: Description of the systen
AT3-32500
STOL operational impact on ATC systen support,
considering short haul netrepelitan and rural
transportation modes, landingstakeoff facilities
and all-weather operational reliabkility
A73-32547
dll-weather landing technology and economics,
considering ground and airborne eguipment and
benefits and costs
A73-32553
Inteqrated reliability and safety anhalysis of the
#C-10 all-wveather landing systen.
373-33641
Purpose, operating principles, and technical
description of instrument panel eguipment
installed on Bn=-24 aircraft

[AD=758751) R73=20 504



* SUBJBCT IFNDBXI

ALLOYS

Potential of hot=-isostatic pressing, hydrestatic
extrusion and deformable die tube tapering
Processes to production of titanium tubes

1 AD-759504 ] N73-25532

ALTIMETRRS

Prequency modulated radar systems for range
finding, velocity measurement, and altimeters
R73-25162

ALUMIBTA

Feas@bilitv and cost effectiveness of expendablse
main reter blades on UH-1 helicopter

I AD=7534561 ) ¥73-28078
ALUMIRUM ALLOYS
Exfoliation corrosion of aluminum alloys.
473=31737
Significapce of intergranular corrosion in
high~strength alaminum alloy products.
A73-31780

A¥=284 ATRCRAFT

Russian book - Practical aerodynanics of the An-24
aircraft /2nd revised and enlarged edition/.
A73=31547
Purpose, operating principles, and technical
description of instrument panel equipment
installed on An-24 aircraft

{aD=75B7511 N73-24504

ANGLE OF ATTACK

Theoretical and experimental study of a swept-back
wing at low welocity aver a wide range of anqgles
of attack

A73=-32814

The uge of a finite difference technique to
predict cascade, stator, and rotor deviation
angles and optinoun angles of attack.

[ASME PAPER 73-GT=101 n73-33488

Analysia of effects of shock induced boundary
layer separation in transonic flight and methods
for elipinating or reducing effects

[ LRC=~B/H=-351D) §73-25019

AETEBNA RARRAIS

Runway VAF localizer antenna array for Norwegian
airparts ILS, taking into account difficulties
due to course bends and snow
173-32098

ANTEENR DESIGN

French VOR system with single type equipment for
cperation on site at performance levels to Deet
ICAO standards, empbasizing antenna desiqn

A73=-32453

Nonizage glidepath antenna design for ILS system
within interpatiomnal civil aviation coovention
specifications

AT3=-32483

Runway VHF localiger antenna array for Norweqgian
airports ILS, taking inte account difficulties
due to course bends and snow

a73-32498

ARTBANA RADIATION PATTERES

poppler VOB equipwent, economics, blending
function and antenna system, discussing qround
peasurement and monitoring, sidedand gemeration
and reference modulatien
A73-320452

APPROACH CONMIROL

Automatic helicopter approach in poor visibility
173-32065
AIL-CO=SCAN landing systenm for STOL and heliports,
corbining localizer and glide control fukctions
in 20 by 20 deg approach window
173=-32870
M,2,D.G.B. = Microwave Adrcraft Digital Gu1dance
Bquipnent: Description of the systen
A73-325Dh
Development of inertial samoothing systen for
control and display applications for ¥TOL
aircraft antomatic 1nstrument approach and
lapding operatiocns
[¥ASA=TN~D-72711 N73-24653
Development of air traffic control procedure to
permit short takeoff airecraft ianding along
curved approach trajectory and analysis of data
transdlssion requirements
H73=25055
Operational procedures and modes of experimental
quidance systen for short takeoff aircraft to
provide arrival time control and antomatic
tracking

[ NASAR-TR=X=62233] N73-25710

A=15

ATHOSPHEERIC CHENISTRY

Analysis of control and display device testing for
microwave landing system - Vols
[AD=-7587911}

pevelopment of control and display testing
reqtirements for evaluation of microwave landing
system - VTol. 2
[aD=7587921

analysis of data rate requirements for low
visibility approach with scanning beam landing
quidance systel
{AD=75B78B6 ]

ARCTIC REGIONS

Large payload aircraft for llaskan and Canadian
gas—oil transportation, examining alternative
pipeline econonic factors and possible new North
Canadian island fuel fields

H73=25713
R73I-25714

N73-2571%

A73-33183
Bffects of polar cap absorption events on
parforoance of Omeqa navigation svstem operating
in bigh latitundes
[ap=7590091] N73-25718
AAEA HAVIGATION
hrea navigation cozputer TCE-71 A system,
discussing central control display and data
entry units, inputs/outputs and operating podes
A73-32455
Doppler VOR area navigation operational
principles, ewphasizing bearing accuracy
inprovement compared to conventional VYOR systens
A73~32456
area navigation feasibility, discassing conputer
technology usefulpess, time saving and air
traffic contreller acceptance
A73=-32491
Feasibility of aodifying Tacan/DHE system to
broadcast digital data for area navigation
[ FAA—-RD=73=2] N73=24656
Analysis and digital computer simulation of
operational and performance aspects of vertical
area navigation systenm
[PAA=RD=T2=19251
ARBED FORCES (UNITED STATES)
Injuries induced by high speed ejection = An
analysis of USAF noncombat operational experieace,
373-32664

N73=25705

ARRO® RINGS
Linear problem for delta apd V-shaped wibqgs
A73=-31301
ASCENT PROPULSION SISTEES
F/RF~101 ejection seat upgrade kit for performance
igprovement, discussing propulsion, trafectory
control, snubber system and rapid recovery
parachute opening
473-32667
ESCAPAC IE stabilized edection seat for Navy S=34
and Air Force A=-9A aircraft, describing
propulsion, stabilization, separation and
lateral diverqgence subsystems
A73-32669
ASSEMBLIES
High—-teaperature low pressure hose asseably,

convoluted=, tetraflooroethylene-, for aesrospace.
[ SAE ARP 1227] A73=33017
ASTRONAUTICS

Istael Bonual Conference on Aviation amnd
istronautics, 15th, Tel hviv and Eaifa, Israel,
March 14, 15, 1973, Proceedings,

A73-31633
ASYAPTOTIC METHODS

hn approximate nethod for the calculation of the
velocities indonced by a wing oscillating in
subsonic flow

A73-31905

The three~dimensional turbulent boundary layer =

Theoretical and experimental amalysis -
A73=32810
ATHOSPHERIC BOUNDARY LAYER

Structure and dypasics of herizontal roll wvortices

in planetary boundary layer
W73~24 3081
ATMOSPHERIC CHEMISTRY

Preliminary estimates of the fate of SS5T exhaust
naterials using a coupled diffusion/chemistry
nodel,

[AIBA PAPER 73-535] K73-33587



ATHOSPHERIC CIRCULATION

ATNOSPHERIC CIRCULATION
A three-dimensional stratospheric point-sounrce
tracer experiment and its implications for
dispersion of effluent from a fleet of
supersonic aircraft.
[ATAA PAPER 73=528] 473-33562
Numerical atmospheric circulation model of 357
effects on stratospheric ozone distribution
[ BI&A PAPER 73-529] A7T3=33563
ATHOSPHREIC COMPOSITION
dAircraft exhanst plume dispersion and flight
corridor concentration profiles im stratosphere
as function of flight frequency and scale
dependent diffusion
[AIAA PAPER 73-532)
ATHQSPHERIC DIPFUSION
Prelimninary estimates of the fate of 55T eshaust
materials using a coupled diffosion/chemistry
model,
TATAL PAPER 73=5351] 373-33567
ATHOSPRERIC ¥ODELS
B three~dimensional stratespheric point-source
tracer erxperiment and its implications for
dispersion of effluent from a fleet of
sSupersonic aircraft,
[ATAA FRPER 73-528] A73-33562
Humerical atmospheric circulation model of 55T
effocts on stratospherlc ozone distribation
[ AZIAA PAPER 73-529] 473=-33563
Preliminary estimates of the fate of SST erxhaust
materials using a coopled diffusion/chemistry
model,
[ATIAR PAPER 73-53%) AT3-33567
2 nmodel for studving the effects of injecting
contaninants inte the stratosphere and mesosphere.
[ATAR FAPEE 73-5391] 473-33569
Chemical kinetics and atmospheric dynamics data
base for diqital aodeling of climateloqical
aireraft exhaust effects
[ PB=214100,01
ATHOSPHERIC TORBULENCE
On the possibility of turbuleat thickening of weak
shoch waves.

A73-33565

H73=25401

373=-32794
¥ipd tunpel qust simulation for STOL aircraft
behavior during law velocity f£light in turbulent
atmosphere near grouad
A73-22813
Research profects involving boundary layver flow,
bheat transfer during aerodynamic heating,
atmospheric turdulence effects, and airframe
structural analysis - Vol, 2
¥73-268011
ATTITUDE CCHIRAL
NASA research colmercial YTOL transport propulsian
systen specifications and components
development, discuasing lift fan propulsion
method for aircraft attitude contral
[ASHE FAPER 73=GT=24] A73=-33498
Direct side forece control for STOL crosswind
landings with analysis of manual and automatic
control amodes
[AD=759555]
AGTOCORBRELATION
spectral moving frape Representation of det noise
by far field acoustic pressure autocorrelation
and density functiom

H73-2501

373=-33681
AUTOGYIROS
Stowable deployable autogyre aircrew vehicle
escape rotoseat /SAVER/ conversion to fliqht
vehicle for advanced escape rescue capability
/AERCAR/ from hostile areas
A73-32670
AOTOMATIC CONTROL
Mathematical nodel of elastic flight body behavior
in continuous redimm based on combipation
golutions to aerodybamics, automatic control and
elasticity theory problems
373-32063
Russian hook - Radio devices for flight vehicle
control systeas.
A73=-32021
The Corail radar - Rutomatic sguipment for runway
surveillance
A73=32431
hutomation of the print-out of strips of flight
plans for air traffic contreol

A73=32441

a=16

SUBJECT INDEX

Aunteopated systea of mixed s/civil and military/
centrol
273=32404
Automation of the Yuqoslav APTN network and its
foture expansion
A73-32482
Real time information processing automated systems
for ATC, considering reliahility based on
reduandancy
A73=-32483
hirports automated meteorological instrumentation,
describing cloud base height telemeter and
transnissometer for runway visibility measurenent
473=-32563
Simulation in the design of antomated air traffic
control functions.
173«33419
AUTOMATIC PLIGHT CONTROL
The safety, the reliability, and redundabncy in the
autonatic flight control system of the A300-3
Rirbus
A73-32459
PB-75 flight quidance system for subsonic
conmercial transport aircraft operation under
Cateqory IIIA ceondltions, describing cruise and
ILS operation
A73=32500
FGS=~70 £light quidance system for general
aviation, commetcial and wmilitary transports,
discussing ILS and VOE operation modes and
antopilot/flight director integration
A73-32501
Experinental autostabilized tethered rotor
platforn for reconnalssance, compunications and
ECM, discussing copntrol system effectiveness
frop flight test results
273=-33736
AUIONATIC LANDING CORTROL
lutomatic belicopter approach in poor visibility
A73-32465
Independent Landing Monitor for economic Cateqory
3 operation with fail-operational autoland, foqg
dissipation or fajil-passive autoland plus
visibility augmentation
A73-32499
Inteqrated reliability and safety analysis of the
DC=10 all=weather landing systen.
A73=-33611
AUTONATIC PILOTS
PE-75 flight guidabce system for subsonic
commercial transport alrcraft operation under
Cateqgory IIIA conditiens, describing cruise and
ILsS operation
A73-32504
PGS5-70 £light guidance system for general
aviation, commercial and military transports,
discussing IL5 and VDR operation modes and
autopilot /flight director integqration

A73~32%501
Syethesis of hover autopilots for rotary wing ¥TOL
aircraft
[ RASA=CE=132053] N73-28071

ADTOMATIC TEST BQUIPAENT
Operational readiness and paintenance testing of
the B-1 strategic bonber,
373=-33631
Corcept and syeten of the versatile avionic shop
test /VAST/ systen.
AT3=313634
AUTOMARION
Auntomatic radar terminal system /BRTS/ for high
density ATC centers, noting improved target
identification and alphanumeric data display
A73=31133
Russian book - Air navigation: Application of
radio navigqational aids and amtopated navigation
conplexes.
273-31471
VOLHET transmission automation with the aid of the
‘DECLAM' systen using a speech synthetizer
A73-32429
Lirports awntonated meteorclogical instrumentation,
describing cloud base heiqht telemetsr and
transpissometer for runway visibililty neasurement
a73-32563
Autopation of decision making process in air
traffic controllers terminal operaztions

[FAA=RD~72-53-VOL-31] B73~28657



SUBJECT IHDEX

AUIOMOBILE ENGIRES

Lo¥ enisgions combustion for the regenerative qas
turbine, I - Theoretical and design
considerations,
[ ASKE PAPER 73-GT-111 a73-33889

Low enlssions combustion for the reqenerative gas
torbine. IT -~ Experimental techniques, results,
and assessment.

[ASME PAPER 73-6T~12] B73-33890
AUTOHOTATION
3 dynanic and aerodynanmic analysis of an
articulated autorotor decelerator systems
[RIiA PAPER 73-863) A73-3184%

ACGYILIARY PONER SOUGRCES
YFW 614 twip-jet short haul aircraft, discussing
layout, auxiliary power supply systea for qround
bandling independence, surface novepents
maneuverability and low noise characteristics
A73=32365
AVAILBRILITY
Cozputer proqram for Equipment Inprovement
Recomnendation /BIR/ evaluation relative to
reliability, availability, inventory cost and
total apnual expenditure in Arwy epgineering
management decilsion making
A73~33653
AVIGHICS
Electronics and civil aviation; Interpational
Conference, Paris, Fraoce, June 26-30, 1972,
Reports. Volumes 1 & 2
A73-32426
French VOR system ¢ith single tvpe equipment for
aperation on site at performance levels to meet
ICAO standards, emphasizipg antenna design

A73=32453
onboard electronic eguipment optimization and
redundancy
B73-32060

Pilot-electronics~control surfaces as feedback
loop for aircraft flight control, discussing
instrurents, pilot training and aircraft £lying
gqualities
AT3-32872
Electronic systens as piloting aids in Comcorde
587, discussing £light controls, trip computer,
autostabilizer, autopilot and automatic engipe
control
A73-32474
air traffic control technology progress review and
future forecast, noting microelectrenics and
automaticn need in civil avionies
AT3I-32479
of all-~electric systems for
¢lvil aixcraft.

Lipitaticons in the use
vital application in
A73=-32492

study of the integrity
application to radio

of an equipment =
altimeters for category IIIl

landing
R73=32493
Systen of recording based on partial on=hbhoard
processing
B73~320498

analysis of the reliability of airborne matertal
in an airline conpany — Obiectives and methods
473-32895
Electronic iotegrated flight data displays for
pilot werkload reduction at takeoff, approach
and landing, considering bead-up and head=-down
and colored systeas
A73-32506
Erperinental approach for utilization of cathode
ray tube pileting instruments
473-32509
instrument-panel electronic display systen
a73-32510
Avionics systens simplificatien for cost, weight
and space reduction, considering ease of
maintenance, fallure points reduction and flight
directorsantopilot coaputers and c¢ouplers
elinination
A73-33187
Avionics and hupman factors in f£light simalatoer
econowics, interrelating aircraft design to
simulation system
A73~33206
Concept and system of the versatile avionic shop
test /VAST/ systen,
A73=33634

A=17

BENDING BEONENTS

Installation of electronic warfare training
equipment in rear cockpit of CP-100 ajrcraft
vith emphasis on human engineering considerations
[ DCIEM-50L ] B73-25071
AITIAL FLOR
Keasurement of power spectra of waveforns derived
from vibrating blades in axial compressor and
application to determine damping factor of blades
[ ARC=R/M=3253] N7 3=24074
Design and evaluation of multiple circular arc
bladed, axial flow transonic ceapresser rotor
[ BASA-TH=-X=26971 N73~28033
AXIAL FLOY TURBINES
Comparative analysis of turbine loss parameters.
[ ASME PAPER 73=6T=9117 AT3-33529
AXISYANEERIC FLOW
Transonic flow through a turbine stator treated as
an axisymeetric problem.
[ASME PAPER 73-6T-51] 373-33510

B
B=-1 AIRCRAFT
B-1 bonber crev integrated escape module for safe
recovery throughout aircraft operational
.envelope, discussing capsule configuration and
flight tests

[AXAL PAPER 73-4i0] a73-31426
Development of a high-performance ringsail

parachute cluster.

[AIAA PAPER T73-468] A73-31452

operational readiness and maintenance testing of
the B-1 strateqic bonber,
A73-33631
B=57 BIRCHAFPT
§B=57F aircraft with instruament packagqe for
nuclear test detection and upper atmosphere
regearch, discussing range, altitude, speed,
payload capacity and onboard equipment
[AIAR PAPER 73=5101
B=70 ATRCRAFT
Flight-measured base pressure coefficients for
thick boundaxy layer flow over aft-facing step
for Mach numbers froo @.8 to 2.5 using %B-70
aircratt
[NRSA-TK-D=72021] N73-24317
Low frequency structural response and dampiung
characteristics of IB-70 aircraft during
subsonic and supersonic £light
[RASA~TR=-D=7227] N73=-2088%92
Flight tests of IB=70 aircraft to determine skinp
friction coefticients and boundary layer
profiles at Mach numbers up to 2.5
[ NASA=TH=D=T7220]
BAFFLESR
hcoustic shielding baffle for determining jet
noise source location
[MASA=TH=-D=-7229}
BALANCIRG
Balancing equipnent for jet engine components,
conpressors, and turbine - Rotating type for
peasnring unbalance in onre or more than one
traneverse planes,
{SAE ARP 5B7h1
BALLUTES
pDevelopaent and testing of ballute
stabilizer/sdecelerators for aircraft delivery of
a 500~1b munition.
[AIAA PAPER 73=4B5]
BASE PEESSDRE
Flight-neasured base pressure coefficients for
thick boundary layer flow over aft-facing step
for Mach nuabers from 0.4 to 2.5 using XB-T0
airecraft
[HASA=-TH=-D~7202)
BENDIRG MOMENTS
Humerical methods for determining effect of
aercdynanic lag on bending response of aircraft
vings at supersonic speeds
[ BAL-TN=36]
Henmerical analysis
with application
bingeless rotary

a73-33548

N73=25276

N73=25734

A73-33013

373-31467

N73=-26317

NF3=28056
of bending of rotating beams
to linear flap=lagq stabllity of
vings using nonlinear egmations
[RASA=TH=-X=27T70] N713~24897
Nunerical analysis of wing bending, wing torsion,
and aileron rotation at transonic speeds to
determine effects on wing-aileron flutter

{ RRC-R/B-32581 H73~-25028



BIOLOGICAL BEPBCTS

BIOLOGICAL EFFECTS
Environmental impact of increased intensities of
s0lar uvltraviolet radiation resulting from
operation of supersonic traansport aircraft

[PR=2155204,0) ¥73-25079
BIRDS
Statistical correlation of qulls and USAP aircraft
hazards
FAD=-759824 ] N73~26092

BLIRD LAMDING
Microwave holography application to landing
without visibility
AT3-32497

BLOWDOWN WIND TUNRNBLS
Modape-hvrieux transonic blowdown wind tunnel for
tvo dimensional flow airfoil profile study
[ONERA=NT-2031 R73=-24281
BLUBT BODIRS
Erperimental evaluation of the effects of a blunt
leading edge on the performance of a transonic
Tator.
{ASNE PAPER 73~GT=60]
BODT=-NING AND TRIL CONPIGURATIONS
Hethod for conducting aerodymamic analysis of
ving-body=-tail configurations in subsonic and
superscnic flow = Vol. 1
fNASR=-CH=-2228=-PT-1]

Conputer program for conducting aerodynamic
analysis of wing-body-tail confiqurations in
Subsonic and supersonic flow = Vol, 2

A73«33513

H73-25085

[BASA-CE=2228~PT-2) R73=25046
BODI-YINE6 COWFIGURATIOES
Rell coupling moment of deflected wing~body
copbination,
R73-31573

Optipun design of wing=body combinations for
zero-lift drag rise at transonic speeds
[ ARC-R/H-3279]
BOEING 707 AXRCEAFT
dircraft accident involving Boeing 707 aircraft
durina landing at John F. Kennedy Rirport, New
York, 12 Dec. 1972
[NTSB-AAR=73~11]
BOBTING 747 AIRCRAET
BOAC computer aided flight simulators, detailing
sinulater systems history, Boeing 747 training
adaptation, and Simulation types

¥73-25043

H73=-2U4068

373-33212
EORBER AIRCHAFY
lerodypnamic interference between aircraft and
eiternal store mounted op elliptical wing ander
inviscid flow copnditions
[AD=759170}
BOOSTER BECOVERY
Apn airdrop system for testing large parachutes for
recavery of leoads in excess of 50,000 1b,
TAIAA PAPER 73-471]
BORON
Boron composites = Statss in the 0SR,

R73-25094

B373-31455

373-34042
BOUNDARY LAYER FLOW
kesearch projects imvolving aerodynpanmics,
derodynamic heating, zerodyparic forces,
airframes, structural analysis, and floid
nechanics = Vol, 1
N73=23995
Ruperical analysis of presgsure distribution in
incompressible flowv on two dibensional airfoils
near ground
[ ARC-R/M=-32381 H73=28000
Analysis of flow pattern on tapered, sweptback
ving at Mach numbers between 0.6 and 1.6 and 12
degree angle of incidence
{ARC-H/M-3271) N¥73=20004
Besearch projects involving boundary layer flow,
beat trassfer during aerodynanic heating,
atncspberic turbulence effects, and airframe
structural analysis - Vol. 2
B73=24011
Two dimensional unsteady separation and stall
phenomrena over airfoils oscillating in pitch
with application to short takeoff aircraft
[ AaD-75889%9) NT73-200B0
Flight-measured base pressure coefficients for
thick boundary layer flow over aft=facing step
for Mach numbers from 0.4 to 2.5 using Y¥B=T70
aircraft

[BASA-TH~-D=72021 N73-24317

A~18

SOBJECT INDEX

Research profects in theoretical and practical
aerodynarics - ¥ol, 1
H73~-2099%
Neasurement of pitching moment derivativez using
free oscillation technigue op twe dioensional
airfoils of double wedge section and single
vadge section
[ARC-R/N~3230L) F73-25025
Flight tests of XB=70 aircraft to determine skin
friction coefficients and boundary laver
profiles at Mach numbers up to 2,5
[ BASA-TR-D-T72201
BOUHNDAEY LAYER SEPARATIOQN
2 wvake and an eddy in a rotating, radial-flow
passage. I - Experimental observations.
[ASNE PAPER 73=GT~57] A73=-33512
Lnalysis of Kutta-Joukowsky condition in three
dimensional flow with application to vortex
sheet attachpent to wing surface
[NASA-TT-P=-14918] ¥73=28319
Stalling characteristics of airfoil in laminar
viscous incompressible fluid with consideration
of starting vortex and separation bubble
[AD-T75883111} N73=24334
Analysis of effects of shock induced boundary
layaer separation in transonic flight and methods
for elipinating or reducing effects
{ ARC-R/M=3510]
BOUNDARY LAYER THANSITION
Criteria regarding the predetermination of the
laminar-turbulent boundary laver transition in
the case of flows about body contours

H713-25276

®73-25019

A73=33750
BOURDARY LAYE:S
Conputerized three dipensional calculations of
hypersustained aircraft in viscous potential
flow in terms of boundary layers and wakes
A73=32816
BOUNDARY VALUEZ PEOBLEMS
Effect of openings on stresses in riqid pavements.
R73=31387
Optimization of mass distribution of solid beans
and panels for structural desiqe of airframes
and panels
[AD-7591691
HOCKLING
Analysis of wing leading edge buckling due to
aerodynanic heating to show effect of shear
oodulus of material and qecmetry of leading edge
on buckling onset
[ARC~R/M~-3197]

W7 3=-25054

N73-25000

C=135 AIRCEAFT
Root pean sqmare center of gravity accelerations
and undercarriage forces for taxiing KC=135
tanker aircraft
[ CRARFIELD=RERO-15]
CANBER
Inviscid flow through a cascade of thick, cambered
airfoils. I = Ibcompressible flow,
[ASME PAPER 73-GT-84} A73~33527
Inviseid flow through a cascade of thick, cambered
airfoils, II = Compressible flow.
[ ASME PAPER 73-GT-BS51]
CAMBERED WINGS
Wind tunrel tests at Mach 2.0 to deternmine
derodyunanic characteristics of carhered and
uncaabered gothic wings
[ARC~R/M=-32111 N73=25003
Development of formmlas for calcunlating gradients
and ordinates of camber surfaces of sweptback
wings of arbitrary planform with subsonic
leading edges and specified load distribution
[ARC~R/M~3217] R73=-25004
CAYARD CONFIGURATIONS
Supersonic wind tunnel tests to oeasure overall
nornal and side forces, rolling, pitching, and
yawing moments on canard aircraft
[ARC-R/M~3226]
CANOPIES
4 podel and calculation procedure for predicting
parachute inflation.
[AIAR PAPER 73-453)

H73=25060

AT3-33528

N73-25011

173-31439



SOBJECE INDEX

Lightning protection for aircraft Canopy,
discusasing simulation tests, safety marqins,
side puncture, corona streamering and pilot
Physialogical reactions

473-33036

Cyclic pressure tests of F=8 aircraft forward and
aft canopies to determine safe service 1life
after delamipatior of acrylic sheet
[ AD=-759349

CAPACITY

Airport or ATC systen hourly landing and tekeoff
capacity concept in terns of hourly demand as
function of mean waiting time

H73=-25084

h73~32552
CARBON FIBEES

High strength low density Hyfil carbon fiber
prepreq sheet properties and production for
alrcraft applications

AT73-33986
CABET WIKGS

Experimental results in the case of the Nonweiler
wave=rider in the subsonic, transonic, and
supersonic range

A73~33265
CASCADE FLON

Subsonic compressible airfoil cascade flow
calculations by series, iterative, matriz and
streaamline curvature methods, discussing
transonic and supersonic cases
[ASME PAPER 73=-GT=-91]

The use of a finite difference technique to
predict cascade, stator, and rotor deviation
angles and optimum anqles of attack.

{ASME PAPER 73-GT=-10) A73-334498
on the ansteady supersonic cascade with a subscnic

leading edge - An exact first order theory.

(ASME PAPEE 73=GT=15] 273«33492

On the unsteady supersonic cascade with a swubsonic
leading edgqe = An exact first order theory. II.
[ASKE PRPER 7T3-GT-16] B73-33493

b contribution to the theoretical and experimental
exanination of the flow through plane swpersonic
deceleration cascades and supersonic compressor
rotore.

[ASME PAPER 73-G6T-17] A73-33450

Interface effects between a moving supersonic
blade cascade and a downstrean diffuser cascade.
[ASHEE PAPER 73-GT~23] A73=-33497

Turbulence downstream of stationary and rotating
cascades.

{ASME PAPER 73-GT-8BD] AT73-33525

Inviscid flov through a cascade of thick, cambered
airfoils. I = Incoaptessible flow.

{ASME PRPER 73-GT-88&] A73=-33527

Inviscid fleow through a cascade of thick, cambered
airfeils., II = Compressible flow.

[ASME FAPER 73-GT-83] AT3-313528

Calculation of aercdymamic forces of bending and
torsional vibration on installed vibrating
cascade blades
[ARC-R/H-3254]

analysis of supersonic, unstalled torsicnal
flutter in cascades of compressor tlades to
deternine position of flutter boundary and
aeroelastic iostability
[aD-758721]

CASTING

Titaniun casting technoloqy applications to
aircraft structures, considerircg flap tracks,
brake torque tubes and arrestor hook moanting
brackets

A73-334387

B73-24015

N7 3~24809

A73-33071
CARECDE BAY TOBES
Experimental approach for utilization of cathode
ray tube piloting instruments
A73~325609
CEHTHAL ELECTHONIC HAFAGEMBHT SYSTEM
NADAP - Implementatfion of a large size real time
data pIocessing systeh.

AT73-324948
CENTRIFDGAL COMPBESSGES
Small turboaachinery compressor and fan
aerodypnamics, .
{BSRE PAPER 72-GT-B] 273-33484

CREANIC COATINGS
Elastoneric and ceramic coatings for aircraft and
nigsile radopes protection in subsonic and
superscnic rain erosion environments
A73=-33031
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CIVIL AVIATION

CERAKICS
fTransient analysis of ceramic vanes for heavy duty
gas turbines.
[ASME PAPER 73-GT-46]
CHANKEL FLOW
i theory for rectangular wings wilth small tip
clearance in a channel.
173=31120

A wake and an eddy in a rotating, radial-flow
passage. I - Brperimental observations.
[ ASHE PAPER 73=-GT=571 A73-33512
CHANNELS {DATA TRANSMISSION)
Procedures and qround methods assoclated with the
exploitation of a systen of aercpautical
satellites

173=-33507

L73=32488
High resolution pulse width modulated parallel
channel for forward looking infrared display
systen
[aD-759224
CHORDS (GEQMETRY)
Finite chord effects ob vortex induced large
aspect ratic wing loads, meting rolling noment
aaqnitude overestimate from lifting line solution
AT73-31670

H73=-25231

CHUTES
DC=10 aircraft slidesraft system for emergency
personnel evacuation, discussing certification
test program for performance, reliability,
seaworthiness and compliance with regulations
A73-328B59
CIECUXIT BREAEKERS
selection, applicaticon, and inspection of electric
overcurrent protective devices.
[ SAE ARP 1199]
CIRCGIT PROTECTION
Selection, application, and inspection of electric
overcurrent protective devices,
[ SAE AR¥ 1199] .,
CIVIL AVIATIOR
Progress report on Tel Aviv cffshore airport
proiect, .

A73-33016
a73-33016

173=-31544
Blectronics and civil aviation; Intersational

conference, Paris, France, June 26=30, 1972,
Reports, Volumes 1 6 2 :
- 273-32826
Antomated system of mixed scivil and military/
control
A73-32448

Commercial airlipe operational control, discussing
£light plam appreval by pilot and ground
perscnnel, preflight duties, weather information
assesszent and fuel nonitoring

A73=32046

Prench civil aviation inexpensive C band landing
system with ILS amgqular coding and simplified
onboard equipment for STOL and Alpine airports

A73-32867

Pulse coded scanhing bean microwave landing systen
technology assessment for civil aviation
application, describing ground equipment and
procedures

273-3246%9

Bir traffic control technolagy progress review and
future forecast, noting microelectronics and
antopation need in civil avionics

AT3-328479

Liritations in the use 0f all-electric systems fo
vital application in civil aircraft.

A73-32492

Training sisulator for civil aviation schools

AT73-32511

Role of the Juridical Committee of the
Internatignal Civil Aviation Organization in the
elaboration of air law

A73-32551
History, eveolution, and role of the Civil Aviation
Secretariat General
A73-325854
civil aviation research patterns, discussing
effects of nonreqular carrier competition and
Boeing 747 introduction
AT3=32657

International regional remtal system for air
transportation ground installations and route
services, discussing ICAQ recommendations

A73-32971



CLBAEANCES

air piracy suppression measures adopted 23
Septenber 1971 at Bontreal interpatiopal
convention, discussing prevention and punishment
provisicns
A73-32972
Charters, the nevw mode - Setting a new course for
international air transportation,

B73=33101
Skyjackipg - Its domestic civil and crimipal
rapifications,
A73=-331D2

dircraft accident reports of DS civil aviation
accidents occurring during calendar year 1972
{ RTSB-BA=73=2] 073=24064

PAd communications system description for 1973
[FRA-RD~T3=361 N73=24186

Systens apalysis of civil airport surface traftic
contrel
[ FAA=-ED=-0B8-1) N73-24655

dircraft accldents invelwing US civil aviation
operations darimg calepndar year 1972 ~ Vol. 2
[ FTS5E-BA=-73-31 ¥73-25064

Bircraft accidents involving 0S civil aviatien
operations in calendar year 1971
TPB=214412,9]

Definition and evaluation of three basic
alternative pational aviation systems based on
forecasted increases in aviation demands
{PE=215533/1])

Bir or ipertial data addition to onboarad
raviqation system for improved air traffic contrel

N73-25699%

Feasibility analysis for computer=based data
conmunications andsor processing facllities at
civil airport
[RAE=TR-72133]

CLRBABARCES

b4 theory for rectanqular wings vith sweall tip

clearance in a chapnel.

¥73-25078

N73=25081

N73-25711

a73-3112C
CLIBATOLOGY
Climate sicnlation via environmental test chanbers
exaaining nechatical, thermal and pressuare
effects to dotermine functicnal component
suitability
A73-33382
Chenical kinetics and atmospheric dynamics data
base for digital modeling of climatological
aircraft exhaust effects
[ PB-214100,01]
CLIABIEG FLIGHT
Developpent of methods for predicting ailreraft
flight maneuver and clinb performance to show
effects of excess power and load facter

R73=25441

N73=20045
Fomerical analysis of oinimum time clinmbing
procedure and pinimum fuel clinmbing procedure
for typical subsonic aircraft
K73=20052
CLOCKS
Guidance of aircraft according to tochniques of
trafectory plotting with a clock
173=32489
CLOSED CIRCUIT TELBVISIOHE
Flight simulation visual imaqge innovations,
including closed circuit tolevision, motion
pletures and Corputer generated imagery with
wide angle presentation and day/night realizatione
A73=3320%
COANDA EPFFECT
herodyramic riq and wind tunnel developments of
compound ejecter thrust augmenter for ¥/STOL
aircraft with conbined Coanda and center
injection flows
[LA5ME PAPER 73=6GT-67])
CODIRG
Digital txansnission techniques for ATC satellite
systen, considering technical and econponic
aspects of various coding systens

L73-33519

a73=-32827
COLLISIOGN AVOIDARCE
Guidance of aircraft according to techniques of
trajectery plotting with a clock
B73-32489
mircraft in-flight visibility sconspicuity/ during
daytize, discussing exterior palnts, tapes and
high intensity 1lighting effectiveness for sidair
collision avoidance

873-32661
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SUBJECT INDEI

COLLOYBAL PROPELLANTS
Angpalous rheological characteristics of
high~internal=-phase-ratioc emulsions containing
97 to 98 percent liquid fuel as dispersed phase
[ADP~-7589081 R73=2477¢%
COLCE TELEYISION
Graphical distribution in colors adapted to
traffic control
A73=32485
COMBAT
JP§ apd JP4 aircraft foel fire and explosion
susceptibility from gunfire hits, discussing
conbat survivability relative to fuel volatility
273-32870
COMBUSTION CHAMBERS
Low enissions combuastion for the regenerative gas
turbine. II - Experimental techaiques, results,
and assesspoent.
[ASME PAPER 73~GT-121] 173-33490
Airflow distribution control ipn gas turbine engines
[ NASA=CASE-LEN~11593=1] N73-25816
COMBUSTION BFFICIEHCY
Effect of fuel vapor concentrations on combustion
epissions and performance using experimental
turbojet combustor segment
[ HASA=TM=-X=2800]
COMBUSTYON PRODUCES
Reduction of pitrogen oxide emissions from a gas
turhine by fuel modifications,
TASME PAPER 73=-GT-5] A73-33483
ipalysis of air pollution caused by aircraft
engine emissions in vicinity of airport and
conparison with air pollution in urben areas
R73=-28748
Establishwent of criteria for oxides of mnitrogen
enissions to contrel air pollution contribution
from aircraft operating at major air teraminals -
vol. 1
[ REFT-1162=1-V0L=1] N73=-24789
Fumerical analysis of process for nitrogen oxidae
formation in alrcraft engine exbaust prodeocts
and develeopment of computer program for
application of theory - ¥ol, 2
[ REPT-1162=2=¥0L-2] §73=28790
Developnent of compiter program to analyze flow
conditlions in gas turbine compressor for
application to redustion of nitrogem oxides from
aircraft engine exhanst - vol, 3
[ BREPT=1162-3~VOL=-3 ]
COMBUSTION STABILITY
Afterburner instabllity vortex shedding model for
air breathing tarbojet conbustion
[AD~758090)
CONNAND AND CONTROL
Conaercial airline operational comtrol, discussing
flight plan approval by pilot and ground
persennel, preflight duties, weather infarmation
assesspent and fyel monitoring

R73=250933

R73-20791

H73~25834

ATI-32086
COMMERCIAL AIRCRAEFT
Behavloral stress response related to passenger
briefings and emergency warning systess on
conmercial airlipes.
A73~-32660
Charters, the new mode = Setting a new course for
international alr transportation.

373=331M1
Skytacking - Its domestic civil and criminal
ramifications,
A73-33102

HASA researchk copmercial VTOL transport propulsion
systen specifications and components
development, discussing 1ift fan propulsica
fBethod for aircraft attitude control
{ASME PAPER 73-GT-241] B73-33098

Characteristics of single limear inertia exciter
and multichannel recording equipment for flight
flutter tests oo Neteor aircraft
[ REC=B/M~32471

Definition and evaloation of three basic
alternative natfonal aviation systems based on
forecasted increases in aviation demands
{PBE=215533,1]

COMMUNICATION EQUIPMENT

Feasibility analysis for computer=based data
conmunications and/or processing facilities at
civil airport
{ RAE=-TR-72133])

N73-25026

H73=-25081

H73-257T11



SUBJECT INDEX

COMMDNICATION SATELLITES
pigital transaission techoiques for ATC satellite
syster, considering techoical and economic
asvects of various coding systens
273-32627
aircraft onboard data link and Berosat eguipment
inteqration, considering antenna, duplexer,
amplifier and receiver Systems
173-32428
Optimal diqital modulation techniques for
aeronautical communications via satellite,
considering alr navigational systens for
transoceanic flight
a73-32480
Operational utilization of an aercoautical
satellite system for air traffic control over
the Rerth Atlantic.
A73=-32487
COBMOTARECRS
Ferrite compoment for wavequide cozputator tged as
wicrowave switching element anrd modulator,
noting application in pavigation instruments and
avionics
273-309595
COAPONENT RELIABILITY
concorde aircraft fuel system and component valves
desiqn for lomg term service reliability and
case of paintenance, discussing refaeling, fuel
jettisoning and feed controls

A73-32923
Hydrofluidic component and system reliability.
A73-23478
DC9-30 refriqeration systep diagnosis by computer.
3A73~33654

COAPOSITE MATEEIALS
Composite material design criteria, discussing
fatique, stress concentration, safety factors,
acaling effects and load characteristics
A73-33028
Development of fibrous flame arrestor materials to
provide explostion and fire protectien for
aircraft fuel tanks
[3D-759193) R73=25090
COBPOSITE STRUCTURES
Conposite airframe structure effects on Jet
aircraft »aintenance, discussing fire safety,
fatique resistance, eavironmental durability and
quality assurance
A73=33027
Lightning protection for boron and graphite fibers
in epoxy resins for aircraft conposite structures
R73=-33032
Lightning protection for beren and graphite
reinforced plastic composite aircraft
structures, discussing zoral design concept and
chapnel intermittent contact with protrusions oa
surface
A73-33034
Technologqy developments effect on jet aircraft
design, discussing £light contrels, engine noise
suppression, supercritical aerodynamics and
composite structures
A73-33183
Boron copposites - Status in the USh.
27334002
COBRPEBSSIBELE PLOW
Subsonic compressible ailrfoil cascade flow
calculations by series, lterative, matrix and
streapline copvature methods, discussing
transonic and superschic cases
[ASME PAPER 73-6T=91 A73-33447
Inviscid flow throuqh a cascade of thick, cankered
ajrfoils. II = Compressible flow.
[ LSME PRPER 73-6T=B5} 273-33528
Transonic perturbation eguation for studying
steady conpressible flow past lifting and
ponlifting wings at higb subsonic Mach pumbers
[NASA~CR-22461 ¥73=-24312
calculation of two-dimensicnal turbulent skin
friction under arbiirary compressible flow
conditions
{ap-757872] NT73-2u4329
COMPBESSIBLB FLUIDS
Pransonic flow through a turbine stator treated as
ap axisyspmetric problem.
[ASNE PAPER 73=-GT-51]) 273-33510
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COMPUTER PROGRAMS

CONPRESSOR BLADBS
A method for comnplex design of axial-flow
coapressor stages at the mean streamline
A73-32203
sand erosion tests and protective coatings for
aircraft jet and turboiet engines and helicopter
conpresser airfoils
A73-33029
interface effects between a moving supersonic
blade cascade and a downstream diffuser cascade,
[LSHME PAPER 73-6T-231} A73=-33u97
pPressure neagurements on the rotating blades of an
arial-flow conpressor.

[ASEE PAPER 73-GI=73] A73~33520
Conditions of rotating stall suppression in axial
conpressors
A73=-33964

pesign and evaluation of multiple circular arc
bladed, axial flow tramnsonic comrpressor rotor
[ HASA-TH-X-26971 H73-24033
hnalysis of supersonic, anstalled torsional
flutter in cascades of compresscr blades to
deternine position of flutter boundary and
aercelastic instability
[ BD-758721] N73-24809
perforsance data for single stage axial flow
conpressor with tanden airfeil blading
[NL52-CR-121145] ¥73-25318
COMPRESSOR EFFICIBNCY
spall turbomachinery conpressor and fan
aerodynanics.
[ASNE PAPER 73-GT-6] A73-33468
COMPRESSOR ROTORS
2 rethod for complex design of axial-flow
compressor stages at the mean streapline
AT73-32203
A contribution to the theoretical and experimental
erapmination of the flow thromgh plane sypersonic
deceleration cascades and supersonic CORPressor
TOLOLS,
[2SHE PAPER 73=GT-17] AT73-334%4
Upstrean attenuation and guasi=steady rotor 1ift
fluctuations in asymmetric flows in axial
CORPITesSSOrSe
f ASHE PAPER 73-6T-30] 273-33501
fiperisental evaluation of the effects of a blunt
leading edge on the performance of a tramsonic
rotol.
[2SME BAPER 73-GT-60] A73-33515
COXPOTER PROGRAMMING
Coaputer proqrans for desiqn of aircraft control
systens based on PORTBAN subroutines for
generating aircraft transfer functions in six
degrees of freedom
{ap-75B7811 R73-25075
COMPUTER PROGRAMS
ATC radar information processing systeas
optinization, discussing hard- and software
selection criteria
27332440
air Force Increase Reliability of Operational
Syatens computer program and pathematical nodels
for econobic logistic resource allocations and
vost effective system podification :
a73-33627
Computer program for Equipment Ynprovenent
Baconmendation /BIR/ evalunation relative to
reliability, availability, inventory cost and
total aonnual expenditure in Arey engineering
panagement decision making
A73~-33%53
Computer progran for developing optimal stability
augmentation system for high perforaance
aircraft based on pilot parameters for pitch
tracking task
[AD=757879} N73-20076
Compnter program system for autopatic operation
and safety backup in gqround based LTC systea
[ PRA=~EM=73=7] N73-24654
Numerical analysis of process for pitrogen oxide
formation 1n aircraft engine exhaust products
and development of compunter program’ for
application of theory = Vol. 2
[ REPT-1162-2-Y0L~2] ¥73-26730
pevelopanent of compmier program to analyze flow
conditions in gas turbine compresscr for
application to reduoction of nitrogen oxides from
* aircraft engine exbaust = Vol. 3
[ REPT=1162=3=Y0OL-3] N73-247%%



COMPOTER STSTEAS DESIGH

Development of simulation model and conputer code
for evaluation of operation of short takeoff
aircraft for commercial airline operations
[ NASA~CA~114631) N73-25062

Computer prograaz for calculating Concorde aircraft
flight profiles for varicus fliqht procedures
and atmospheric conditions
[RAB-TR=721021 RTI-25074

Conputer programs for ceiling and viaibility
forecasting using air termpinal weather data
[FAA=-RD-73~13" N73=-25677

Peasibility analysis for computer—based data
comhunications and/or processing facilities at
civil airport
[ RRE=TR-T21331 N73-25711

Computer program for shock and blast leading
Characteristics high explosive projectile
detopation in aircraft
[ AD=759¢02] N73=-25972

CORPUTER SYSTEWS DESIGH

Self=-roconfiquring computer complezes For A TuCa
Systens,

A73-32439

Area pavigation computer TCE~71 2 system,
discussing central control display and data
entry units, inputs/cutputs and operating nodes

A73=-32455
CONPOTBE TECHHIQUES

Functioning in multiprocessing of two 10020
conpeters at the Bretigny Eurocontrol
Experinmental Center

173=32442

Some remarks on operatiomal problems assaciated
with the introdoction of autopatic data
Processing into air traffic control.

A73=32447

Area pavigation feasibility, discussing computer
technology usefulness, time saving and air
traffic controller acceptance

A73-32491

BORC computer aided fliqht simulators, detailing
sipulator systems history, Boeing 747 training
adaptation, and sioulation types

273=33212

Operational readiness and maintenance testing of
the B-1 strategic homber,

A73-33631

Concept and systex of the versatile avionic shop
test /VAST/ system.

B73=33634

DCY%=30 refrigeration systecn diagnosis by compnter.

273=33654
COBPUTERIZED DESIGE

Parachutes computer aided design and perforbaoce
analysis system developpent and operation,
presenting information storage and retrieval
tasks mechanics
[RAIBA PAPER 73=6484] L73-31466

Several computerized techniques to aid in the
desiqr and optipization of parachute
deceleration and aerial-delivery systens,

TATAR PAPER 73-488] AT73-31476

Parasetric and optipmization téechniques for
aircraft desiqn synthesis to show principal
lines of data flovw for component development

N73-24049

Automated design optimization of supersenic
airplane wing stractures under dynapic censtraints
[HASA-CRE=112319 N73=25063

COMPUTERIZED SINOLATION

Experimental data processing system for
EUROCONTROL scale model seniantomatic digital
route contrel systea for operational conditions
sioulation

A73-31132
conputerized six degree of freedon parachute
deployment model for predicting entry
vehicle=decelerator dypamic response to
aerodynamic forces and physical property chanqges
TAIAR FPAPER 73=060% A73=-31446

Flight simulation vigual ipage jinrovations,
iecluding cleosed circuit telovision, wmotion
pictures and computer generatBd ipagery with
¥ide anqle presentation and dav/night realizations

273-33205

¥inter simulaticn conference, Sanm Francisco,
Calif.,, January 17-19, 1973, Proceedings.
- 273=-3341¢

B-22

JUBJECT INDBXI

Simulation in the design of automated air traffic
control functioms.
A73=33419
Apalysis of dual lane runway operations at high
density airport terminals using computerized
sipulation techniques
FATC=171 N73=-25254
GERTS 30 simulation nodel and data base for air
Cargo terminal
[ap-7539251 NT73~25257
Analysis and diqital computer simulation of
operational and performance aspects of vertical
area navigation systen
[ PAR=RD=T2~1251 B73=-25705
CONCORDE AIRCRAPT
Electronic systems as piloting aids in Concorde
55T, discussing flight controls, trim computer,
autostabiliger, autopilet and automatic engige
control
A73-32474
System of electric control of surveillance of the
control suyrfaces of the Coaocorde
A73=32475
Up-rating the fuel systen flow capacity with high
rotational speed.
A73-32922
Concorde aircraft fuel system and compooent valves
design for long ters service reliability and
ease of maintenance, discussing refneling, fuel
jettisoning and feed controls
B73=32623
Preventing the shut-off punkah louvre froo jaaning.
273=-32925
Concorde aircraft desigm, testing and proiected
environmental impact, discussing £light tasts,
&onic boons, atmospheric pollution, ATC probleas
and fueling
L73-33182
Conputer proqgram for calculating Concorde aircraft
flight profiles for various flight procedures
and atmospheric conditions
[ RRE=-TR-72102] N73-25074
CONFERERCES
International Conference on 0ffshore Mirport
Technoleqy, 1st, Bethesda, ¥d., April 29-May 2,
1973, Proceedings. Volume 1.
A73-31526
Israel Annual Conference on Aviation and
Astronautics, 15th, Tel Aviv and Halfa, Israel,
March 14, 15, 1973, Proceedings,
273-31833
Electronics and civil aviation; Internmational
Conference, Paris, Prance, June 26=30, 1972,
Reports, Voluzes 1 & 2
A73-32826
Survival and Flight Eguipnent Lssociation, Aonual
Syaposium, 10th, Phoenix, Ariz., October 2=5,
1972, Proceedings.
AT3=-32653
Realism in environmental testing and control;
Freceedings of the Wineteenth Annual Technical
Beeting, Anaheim, Calif., April 2-5, 1973,
A73-33126
inglo-pmerican Aeronauntical Conference, 13th,
London, Enqland, June 4-8, 1973, Procaeedings,
173=-33176
Flight Simulation Syopesium, 2nd, London, England,
yay 16, 17, 1973, Proceedings,
A73~33201
Winter sipulation conference, San Francisco,
Calif., January 17=19, 1973, Proceedings,
A73-3341¢
Anngal Reliability and Baintainability Svyaposiunm,
Philadelphia, Pa., January 23-25, 1973,
Proceedings.
A73-33601
Proceedings of conference on operational problems
of air traffic control beacon systen
[FPLA-HA=T72-801 073-25702
CONFORMAL MAPPING
Inviscid flow through a cascade of thick, cambered
airfoils. I - Iacompressible flow,
[ASHE PAPZR 73-GT-84] A73-33527
Application of conformal wapping procedures for
desiqning airfoil shapes with high desiqn 1ift
ceafficients
[AD=757813] N73-24080



SUBJECT INDEX

COBICAL CAMEEE
Development of slemder body theory for analyzing
flow past thin, conically cawhered, delta wing
with agzact boundary conditions
[ ARC=R/m-3209 ]
CONSTROCIION
Performance of airfield pavement construction
joints under heavy aircraft loads
[PAR-RD-72=106 1]
CONTANINANTS
b model for studying the effects of injecting
contaginants into the stratosphere and nesosphere.
{AIAX PAPER 73-539] 173-33569
Analysis of air pollutien caused by aircraft
engine epissions in vicinity of airport and
copparison with air pollution in urban areas
N73-24788

N73-26002

W73-25926

CONTRACT MANAGEMERT
Comparisen of management, planning and control for
Nimred avionics systea and hospital projects
K73-249M1
CONTROL BOUIPMENT
pesiqn, fabrication, and test of electronic engine
contral systea for small turbashaft engines

[AD=T75B173] N73-24805
CONEROL STABRILITY
Conputerized design of aircraft control
cptimization stabilization systens
[ HASA=-CR=133002] N73-25653

CORTHOL SURFACES
systen of electric controel of surveillance of the
coptrol surfaces of the Concorde
AT73=32475
Fliqht test measuremests of control surface binge
mosents on %-24 lifting body correlation with
wind tumnel data
[HA5A-TH-I-2B816] W73=-25049
Nuperical analysis of 1ift and 1ift distribution
on aircraft wing and trailing vortex flow behind
wing
[aD=759262]
CONEROL VALYES
Cconcorde aircraft foel
design for londg tern
ease of maintenance,
jettisoning and feed

H73=-25049

systen and compohent valves
service reliability and
discussing refueling, fuel
controls
A73-32923
CONTROLLABILITY
YTOL and STOL proiects flight simulation trials
for autostabilization, head-up displays and
filght controls effectiveness in harcdling
gualities inmprovement and pilot workload reduction
aAT73-33209
Royal Alrcraft Establishment perodynamnics Flight
pivision fligbt simulators for V/STOL and
helicopters, emphasizing bandling, aircraft
pnathematical models and cockpit sinulation
373-33211
CONMVECEION COBEBNTS
Convective fluid motion apd heat transfer in
aireraft wing fuel tanks due to aerodynaaic
heating, comparing analytical with experimental
results
A73-31643
CONVECTIVE HEAT TRAMSFER
Convective fluld motion and heat transfer in
aircraft wing fuel tanks dus to aerodynanic
heating, comparing analytical with experimental
results
373-31643
Effectiveness and heat transfer with full-coverage
f£ila coollng.
[ASME PAPER F3=6T=-18 1]
COOLING SISTBHS
apalysis of coolant flow in transpiraticon-cooled
vanes

A73-33895

{ HA5A-TH~D-73i1] H73=-25966
CORBOJION BESISTANCE
significance of imterqranulaz corrosien in
high=strength aluminump alleoy products.
A73-231740
COBROSION TESTS
Exfoliation corrosion of alumipum alloys.
A73=31737
siqnificance of intergranular corrosicn in
high-strenqth aluminuz alley products.
. A73-31740

3-23

COST REDUCTION

COST ARALYSIS
Land construction and cost studies for Chicaqo
offshore airport site develapoedt in Lake
michigan using rock and sandfill aikes for
protaction against waves
A73=-31536

STOL short hanl system development, discussing
airport congestion, operational costs and
environmental considerations

a73=-33192

Computar program f£or Equipment Improvement
kecompendation /EIR/ evaluation relative to
reliability, availability, inventory cost and
total annual ezpenditure in Aroy engineering
managesent decision making

A73-33653
C0S5T BPFECTIVENESS

Offshore airport planning, discussing selection
econonics from cost effective alternatives based
on usage projection, comaunity benefits and
jptrinsic and social coSts

473=31531

Fotherlands international ajrport planping and
site selection, discussing costsbenefit analysis
experience from larage coastal and offshore
projects

B73-31635

Loz Angeles offshore airport planning case study
covering desiqn, logistics problems and costs
with allowance for airspace and environmental
congiderations peculiar to Soutbern california
area

A73~31540
offshore airport planning ip Osaka-Bay, Japan =
New Kansai International Airport.
A73=-31542
san Dlego offshore airport feasibility to neet
future air traffic demands, evaluvating sites for
capacity, environmental impact, access and
construction costs
A73=-31543

RRINC-573 recording system - Application to

maintenance
a73=-32R62

Bl1l-weather landing technology and grononics,
considering ground and airborne egquipment and
benefits and costs

A73=-32553

Gimbaled electrostatic gyro inertial aircraft
navigation system /GEANS/ desiqas balancing
performance agaimst cost of ownership

AT3-33086
air Porce Increase Reliability of Operational
Systens cooputer prograt and mathematical nodels
for economic legistic resource allocations and
cost effective system modification
A73-33627
airborne air to air and air to ground fire control
radar systems for all-weather fighter aircraft,
enphasizing cost effectiveness throuqgh
modularity and commonality
A73-34001
COST BSTIMATES

Power plants, cost estimates, freighter pissions,
commercial feasibllity and technology for
nuclear air cushion vehicles

A73=32154
COST REDUCTION

Light aircraft-borne low cost phased array X band
radar and display desiqn requirements for
weather detection and ground mapping

A73=-32451
fremch civil aviation izexpensive € band landing
systen with ILS angular coding anpd simplified
anboard equipment for 5TGL and Alpipe airports

B73-32467
Some aerodynamic problems applicable to the light
aircraft
A73I-32809

Avionics systess sioplification for cost, weiqht
and space reductlon, considering ease of
saintenance, failure points reduction apd flight
director/auntopilot compmters and couplers
elimipnation

A73-33187

Aercdynanic study of a turbine desiqned for a

small low-cost turbefan engipe.

[ ASME PAPER 73-GT-297 A73=33500



CRACE PROPAGATION

CRACK PHOPAGATION

Fatique tests on Comet aircraft pressure cabin to
deterdine effects of pressure cycles on
structural stability of cabin windows
[ARC-R/M-3248]

Design criteria and analysis procedures to
pinimize occurrence of major structural failuves
in airframes due to undetected damage
{aD-757870]

CEACKING (PHACTORING)

Spherical debris ~ Its cccurrence, forpation and

sigqoificance in rolling contact fatiome.

N73~28017

N73-24074%

A73-34029
CRASH LANDIRG
hircraft crash fire prevention and fighting in
airports, discussing aircraft fuel systen
Pail=-safe desiqn concepts and airport fire
fighting equipment and procedures

A72=32366
CEITICAL LOADING
Technical studies and research on airport
infrastructure
A73-32561

CROSS COUPLIEG
RBoll cotupling moment of deflected ving=body
conbination.
B73=-31573
Bechanical cross coupling of STOL transport
alrcraft sngines
[ CRANFIELD-AERO~14 ]
CROSS FLOR
¥uberical analysis of irncompressible laminar
boundary layer on infinite swept wing with
arbitrary velocity and suctien distribution
: [AAC-R/M=3241 ¥73-250148
CICLIC LOADS
Cyclic pressure tests of P=4 aircraft forward and
aft canopies to determine safe zervice 1ife
after delamination of acrylic sheet

[AD=759309]
DAMEPYING

Heasurenents of roll daoping derivative of threa
wing planforns using free light roll balance
technigue for Mach nupbers from 0.7 to 1.4
[ARC-R/K=32704) H73=24005

Heasurement of power spectra of waveforms derived
froam vitrating blades in axial conpressor and
application to determine daaping facter of blades
[ ARC~R/M=3253] N73-24014

DATR ACQUYSITION

Characteristics of eingle linear inertia exciter
and multichannel recording eguipnent for fiight
flutter tests on Meteor aircraft
TARC=R/N=224717

DATA BASES

GEETS 30 simulation model and data base for air
cargo terminal
fAD=753925]

DATA LINEKS

Alrcraft onhoard data link and Berosat cquipnent
inteqration, considering antenna, duplexer,
applifier and receiver systems

H73-25819

R73=-25084

873-25026

N73=25257

A73-32428

Discretely addressable radar beacon systen with
airborne transponders and ground=air=-qround data
link for air traffic control
[ FAA-RD=73-148]

DATA BANAGEBERT

Develapment of methods for presenting aircraft
perforgance data and comparison of spacific
nethods to show souwrces of discrepancies

N73-25701

¥73- 24050
DATR PROCESSING
Experinental data processing system for
EPREOCONTROL scale model sepiauntomatic digital
route control system for operatiomal conditions
simulatien
273=-31132
Use of associative processors for radar data
processing in air traffic comtrol aystens.
A73-32830
ATC radar information processing systems
optinization, discussing hard= and software
selection criteria

L73-32000

n-24

SUBJECT INDEX

Functioning in multiprocessing of two 10020
computers at the Bretigry Bwrocontrol
Experimental Center

a73-32842
17C systen witk radar data processing, discussing
hardware an? software organization, programmed
logic integration possibilities apd functional
flexibility
A73-32445

BADAP = Implementation of a large size real time

data processing systen,
a73-32448

Real time inforeation processing autorated systens

for ATC, consldering reliability based on

redundancy
373=-32883
adpplication of the visualization of radar
information in television
A73~32u484

The Lendon Air Traffic Control Centre raday data
frocessing systen,
A73=32485
DATA PRGCESSING EQUIPKERT
Systen of recording based on partial on-board
processing
A73=-32894
DATA BRECORDING
Characteriastics of single linear inertia exciter
apd moltichannel recording equipment for f£light
flutter tests on Meteor aircraft
[ARC-R/B=3207]
DATA STOHAGE
Parachutes computer aided design and perfermance
analysis system development and aperation,
presenting information storage and retrieval
tasks Dechanics
[ ATAL PRPER 73=4B4)
DATA SYSTEMS
Aircraft inteqrated data systems /AID5/
uﬂﬁmﬂmfnahﬁmswuﬂhmlﬂhu
contrel and economic explaitation enhancenent,
discussing aircraft accident investigation,
naintenance, navigability, etc

¥73-25026

A73-314686

A73-32096
Develapment of nethods for presenting aircraft
performance data and cenparison of specific
methods to sho¥ sources of discrepancies
W7 3=28050
DATA TRANSHISSIOR
kadar data digital relay from otitlying stations to
ATC centers for air traffic image inteqration,
discussing computerized plotting and
alpbanupmeric display technigues
A73-324385
Desiqn and performance of C band airborne data
transmission system for aerial reconnaissance
{AD~75%184 ] ¥73-25194
Development and application of Airborme Traffic
and Sitvation Display for improved air traffic

control
[ e8=21571a,7] WT3=25715
DC 9 AIRCHAPFT
DC9=30 refrigeration system dlagnesis by comptter,
AT3-33650
OC 10 AIBCRAPT

DC-10 aircraft slide/raft system for eEergency
personnel evacuation, discussing certification
test program for performance, reliability,
seaworthiness and compliance with regulations

373=32659

Tize compressed training program for DC=10 £light
crevs, enphasizing operaticnal proficiency
through specific bebavioral cbjectives approach

A73-32663

Integrated reliability and safety analysis of the
DC=10 all-wveather landing system.

A73=336a1
DEBRIS

Spherical debris = Its occurrence, formation and

significance in rolling contact fatique,
173=348029
DECELRRATIOW

Several computerized techniques to aid in the
design and optimization of parachute
deceleration and aerial-delivery systeas,

fAIAR PAPER 73-488] A73=31470



SUBJECT IBDEX

DECISION MAEKING
Computer progqram for Equippent Inprovement
Reconrendation (EIR/ evaluatlon relative to
reliability, avallability, inventory cost and
total agnual ezpenditure in Army engineering
management decision making
A73~33653
Butomation of decision aaking process im air
traffic controllers terrinal operations
[ FAM=RO-72=63-Y0L-3) H73=24657
Application of progran evaluation and review
technique for planping ahd management of air
transport operations
[ SASA-TT=-F=T421]
DBECISION THEGRY
A current turbine engine maintemance program and
the ezperjence and logic upon which it is based,
[ASME PAPER 73-GT=81] 173-33526
DRICIRG
Installing the heater cable directly in the
redesiqned leading edge.

H73-25067

A73-32924
DELTA WIRGS

separated flow past a slender delta wing at

incidence,
A73-31121
linear problem for delta and V-shaped wings
173=31301
bevelopnent of slender body theory for analyzing
flow past thin, conically canbered, delta wing
vith exact boundary conditicns
[ ARC-R/H-3249) N73=24002
hpalysis of flow development over plane, half-wing
with cropped-delta planform using surface
pressure distributions and oil flow pattermns
with wvariations in incidence and Mach number
[ARC=R/M=32861 N73=-24008B

Bffect of et streaa blowing dowawards from lower
surface of slender delta wing to obtain 1ift
augmentation for takeoff and landing
[ ARC-R/M—32881] K73-28009

Plight tests of 45 degree delta cropped wing to
deternine dynamic lateral stability
characteristics
[ARC-E/M=3283]

Wind tuonel measurements of direct pitching
damping and stiffness derivatives for delta wing
and swept wing planforss
[ARC=-R/M~34139]

bevelopmnent of numerical procedures for
deterpinring velocity potential on triaogular
wing oscillating harmonically in supersornic flow
[ ARC-R/M=3222] N73-25023

Analysis of effect of localized mass on fintter
characteristics of delta wing for various
spansisze and chordwise positions for the mass
center of qravity
[ ARC=B/M-3268] N73=25030

Regonance tests of delta wing aircraft model to
determine effect of stiffvess changes of wing
spars on freguencies and podes of vibration
{lBC=-R/N-3268] H73=-25031

DEPLOYBEET

3nalyais of deployment and inflatiom of large

ribkon parachutes,

¥73=-20027

n73=-25009

[AIAR PBPER 73-451) A73-31437
povelopment of a hiqh-performance rimgsail

parachute cluster.

[ATAA PRPER 73-468] A73=31452

DESCEET TRAJECTORIES
Aerodynanic interference between aircraft and
exrternal gtore monnted on elliptical wing under
jnviscid flow conditions
[aD=759170)
DETORATION
Computar proqram for shock apd blast loading
characteristics high explosive projectile
detonatlon in aircraft
[AD=1590021
DIFFUSBRS
Tipme dependent flov field model for subsonic
diffuser section of supersonic inlet
[AD-758803]
DIGITAL COMPUTERS
Rezearch and development progress on electronic
eguipment, inteqrated circuits, seniconductors,
and digital computers
[LD=7591801

H73-25094

N73-25972

§73-25835

H73=-25251

DISPLAY DEVICES

DIGITAL DATA
Poasibility of wodifying Tacan/DME systen to
broadcast digital data for area navigation
[PAA=RD-73-2]) N73-24656
DIGITAL SIBULATION
Generalized mathenatical model for gas turbine
dynamie behavior sinulatlon based on one
dimensional flow theory with functional
integration for rotor speed tine derivative
AT3-31629
DIGITAL SYSTEME
Digital readout wind measurement and indicator
systen for data acquisition, processing and
display in airports for aircraft wind
infornation service
A73-31318
Pigital transmission technigues for ATC satellite
system, considering technical and econonic
aspects of various coding systems
173-32427
padar data digital relay from outlying stations to
A9C centers for air traffic image integrationm,
discussing conputerized plotting and
alphanumeric display techniques
A73~-32635
DIGITAL TECHNIQUES
optimal digital modulation techniques for
aeronautical communications via satellite,
considering air navigational systems for
transoceanic £light
173=-32480
DIRBCTIONAL STABILITY
Wind tunpoel tests to deternine directional and
longitudinal stability of Javelin aircraft model
at transonic speeds
{ ARC=R/¥=-3403]
DISCOFRECT DEVICES
single point emergency equippent divestment systen
for instantanecns parachute harness, lap belt
and lagq restraint release, describing
pyrotechnic actuation system

¥73-25012

17332666
DISPLAY DEVICES
application of the visuwalization of radar
information in television
A73=32484

The London Air Traffic Control Centre radar data
processing systenm,
AT3-32U85
Graphical distribetion in colors adapted to
traffic control
AT3-32486
Electronic inteqrated flight data displays for
pilot workload rednction at takeoff, approach
and landing, considering head-up atd head-down
and colored systems
A73-32506
Instrument-panel electronic display systee
373-32510
Ainalysis of manual control theory of vertical
sitvation displays for short takeoff aircraft
[NASA~CE~1146201] K73-24061
Developoent and evaluation of display and comtrel
equippent for remotely piloted vehicles
{aD-757761] N73-20077
Development of inertial socothing system for
control and display applications for ¥TOL
aircraft automatic ipstrupent approach and
landing operations
[ FASE-THN=D=72711 N73=-24653
High resclution pulse width modulated parallel
channel for forward looking infrared display
systen
[AD~-759224] N73=-25231
cockpit and control display design criteria for
tactical STOL and ¥/STOL aircraft
[ AD=T7587871
Davelopment of control and display testing
requirenents for evaluation of microwave lamding
svystea = Vol. 2
[Aap=-75879213 NT73I=25714
development and application of 2irborne Traffic
and Sitwatiop Pisplay for improved air traffic
control
[PB=215TH4/7)

N73-25489

¥73-25715



DISTANCE AEASUAING EOQUIPMENT

DISTANCE WBASURING ECQUIPMENT
Prequency hovping principle for precision L band
UME as cooplementary aid to microwave landing
systen
A73-32890
DAFPLER EFFECT
Doppler VOR equippent, econromics, blending
function and antenna system, discussing ground
measurengnt and monitoring, sideband deneration
and reference modulation
B73=32452
Doppler scanning landing guidance system based on
linear array of equally spaced radiators with RF
source commutation
AT73-32502
DOPPLER NAYIGATION
Doppler VOR area navigation operational
principles, enphasizing bearing accuracy
improvement compared to conventional YOR systeas
A73=32856
DOPPLER EADAR
The Corail radar - Aatomatic egquipment for runway
surveillance
273=32431
Radiogoniometric vectors superpositiorn on ATC
Doppler radar image, noting direction finding
dlsplay availability and echoes identification
A73~32538
DOVENASH
Developnent of method for calculating downwash
interferance and longitudinal stability of
tanden rotor helicopter
[ARC=R/M=3223) ¥73-28022
DRONE AIRCEAFT
Drone recovery surface impact and midair
techniques involving parachutes and/or bot-air
balleons, considering TALOS/Low Altitude
Supersonic Target recovery capability
TAIAR PAPER 73~465] 273=-31851
Developoent of an improved midair-retrieval
parachute systea for drone/BPY aircraft.
{LI22 PRPER 73~856%] A73-31453
Feasibility of aodifying supersonic drone
confiquration into remotely controlled research
vehicle
{¥ASA=CR-1123231] N73-24057
DROP TESTS
Development of an improved midair-retrieval
parachute systen for drone/RPV aircraft.
[TAIAR PAPER 73459 A73-31453
Developrent and testing of ballute
stabilizer/decelerators for aircraft delivery of
a 500-1b munition. .
FTAIAA PAPER 73-885] A73-314567
in omnidirectional gliding ribben parachuote and
control system.
TRYAA PAPER 73-8B86] A73=31468
DOCTBD FANS
Leoustic generation and propagation in annular
ducts of axial flow fans, discussing techniques
for im-duct fan noise medal distribution
meastrement
AT73=-328B6
Bigh bypass ratic gquiet turbofan engine for STOL
aircraft, emphasizing noise reducing design
based on low-speed variable pitch fan concept
: A73-34040
DUCTED FLOW .
Identification and coding of fluid and electrical
piping system functians,
[SAE AIR 1273] A73-33019
Dypanic gas tenperature peasurements in 8 Qas
turbine transition duct exit,
[ASHE PLPER 73-GT=7] , 173=-33485
The propagation and attenuation of sound in lined
ducts containing uniform or "plug' flov
A73-33944
DYNANIC CHABMCTIERISTICS
A dynamjc and aecrodymamic analysis of ap
articulated antorotor decelerator systen,
FATAL PAPER 73-863) A73-31449
Dynaric arpalysis procedure to locate vibration
sources without simulated service tests, papping
structural surfaces at all frequencies via
transfer function or mechanical iapedance analysisa
! 373=-33098
Ccomputerized analysis of aircraft hydraulic systea
dvynapic performance
[ 3D=757537] N73=-25093
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SUBJECT INDEY

DYRARIC MODELS
Dynamic parachute inflation model for
dizensionless tine and maxinum force predictions
at high altitudes

[AIAR PAPER 73=4501} AT3I-3143¢
ship model basin for siwmulating aircraft vortex vake
[AD=75088¢%31 N73=25291

DIFABIC RESPONSE

Cosputerized six deqgree of freedon parachute
deployment model for predicting entry
vehicle-decelerator dynasic response to
aerodynanic forces and physical property changes
[ATAA PAPER 73=4&0} A73=31445

Generalized mathematical modsl for gas turbine
dynamic behavior simulation based on ome
dipensional flov theory with functiopal
integration for retor speed time derivative

AT3-31629
Critical study of the effects of qusts on an
aircraft
A73=32808

Low frequency structural response and damping
characteristics of IB-70 aircraft doring
aubsgnic and supersonic flight
[ RASA=TH=-D=7227 } N73=-24852
DYBANIC STABILITY
Fewkirk effect - Thermally induced dynanic
instability of high-speed rotors,
[ BSME PLPER T3-6T=26] A73-33499
Superconducting electromagnetic sospension and
balance and supersonic wind tuomel facility for
dypamic stabliity studies
{RASA=-CE=1322551 K73-242M

E
BARTH RESODRCES
Realiso in environmental testing and control:
Proceedings of the Nineteenth Annual Technical
Beeting, Anabein, Calif., April 2-5, 1973.
a73-33126
BCOLOGY
Miami offshore airport project rejection reasons,
citing commercial and marine ecoloqical
considerations
373=31541
Rotary wing aircraft ecoclogical adv ntages in
logqing, off shore oll exploration and short
haul passenger transport for airport size
reducticn
A73-33185
ECONONIC ABALYSIS
bircraft integrated data systaos /AIDS/
utilization for airlimes operational flight
control and econonic exploitation enhancement,
discussing aircraft accident investigation,
bhaintenanca, pavigability, etc
A73=32896
ECONOMIC FACTORS
Deslqn considerations for offshore alrports.
173-31527
Multi-purpose use potential of cffshore alrports,
a73=-31528
Offshore airport planning, discussing selection
economics from cost effective alternatives based
onh usage projection, community benefits and
dptrinsic and social cests
473-31531
BGC 30 inertial pavigation systean for ciwvil
aviation, enphasizing economics and ease of
maintenance
L73-320457
Canadian air transportation survey, outlining
history of other nodes, transportation
investnent trends, modal traffic distribution,
STOL appllcations, airline social services and
narketing
273=-33177
Large paylead alrcraft for Alaskan and Cahadian
gas=0il transportation, ezamining alternative
pipeline economic factors and possible new North
Canadian island fuel fields
R73-33183
Short haul v/STOL alr transportation social and
econonic aspects in comparison with qroond
transportation modes, enphasizing convenlence
apd frequency of service
273-33193



SUBJECTE INDEBX

Specific Bohavioxr Objective approach to airline
fliqht simulation, featuring duplicate training
elizination and education time reduction

A73-33202
hvionics apd human factors in flight sinmulator
ecenomics, interrelating aircraft design to
sibulation systen
273=-33206

A current turbine engine maintenance program and
the experience and logic upen which it is based.
TASME PRPER 73-GT-81) 173=-33526

Scne economic aspects of aviation safety,

A73=33648
RCOHONICS

Problens of air transport economics and efficiency
of air transgport utilization in USSR
[BASA=TT~F=T41] K73=-25069

Analysis of econodics and fivances of airport
operations to deternine procedures for improved
zanagqenent and operation
{ REPT=73=-01210] N73-252532

EFFECTIVE PERCEIVED ROISE LEVELS

Definitions and procedures for computing the
effective perceived noise level for flyover
aircraft noise,

['SAE amRp 10711 ° 473=-33015
EJECTIO¥ INJURIES

Injuries ipduced by high speed efection = Amn

analysia of USAF noncombat operational experience.
273-32660

3 method of determining spinal alignment and level
of vertebral fracture during static evaluation
of ejection seats.

273=-32676
EJECTIOH SEATS

#/BF-101 ejection seat upgrade kit for performance
improvenment, discussing propulsion, trajectory
control, snpubber systemn and rapid recovery
paTachute opening

A73-32667

UPSTARS - & single escape subsysten providing

atabilization, retardation, and separation,.
AT73-32668

ESCAPAC IE stabilized sjection seat for Navy S5=3A
and Air Force A-BA aircraft, describing
propulsion, stabilization, separation and
lateral divergence subsystens

A73-326€69

Stowable deployable autogyro aircrev vehicle
escape rotoseat /SAVER/ conversien to flight
vehicle for advanced escape rescue capability
/ABRCAB/ froa hostile areas

R73=-32674

3 nethod of deterwmining spinal aligoment and level
of vertebral fracture during static evaluation
of ejection seats,

h73=32676
EJECTOES

Hortar desiqn for parachute ejecticn and
deplovyrent into airstream to decelerate
spacecraft and aircraft pilot escape modules,
estimating bardware weight and reaction load
[RIARL PAPER 73-459] L73=31445

Aerodynamic rig and wind tunnel developments of
compound ejector thrust awgmenter for v/STOL
alrcraft with combined Coanda and center
injecticn flows
[ ASME PAPER 73=GT=€71] a73-33519

BLASTIC BODIES

Mathematical meodel of elastic flight body hebavior
in continuous medinm based on combinatioa
solutions to aercdynamics, automatic control and
elagticity theory probleas

! A73-32063
ELASTIC PROPEBRIIERS .

Effects of wing structural elasticity on
accumulation of fatique damage durznq aircraft
£ligkt in turkuolence
[ aD=-759634 ] . ! R73-25082

ELASTORMEES

Elastomeric and ceramic coatings for aircraft and
missile radomes protection in subscnic and
supersonic rain erosiom environments

: - 273-33031
ELECTEIC CONIROL . f

System of electric contrnl of surveillance of the

control surfaces of the Copncerde
273-32875
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ENGINRE DESIGN

ELECTRIC CORRENT
Selection, application, apnd inspection of electric
overcurrent protective devices.
[ SAE ARP 11991} A73-33016
BLECTRIC POSES
Selection, application, and inspection of electric
overcurrent protective devices.
[ SAE ARP 1192} 173-33015%
BELECTRIC POWER SUPFLIES
Russian book on civil aviation aircraft and
helicopter equipment covering navigationm,
automatic control, electrical and oxygen systems
and aircraft instruments
A73-31546

ELECTRIC POWER TRAKSMISSION
Identitication and coding of fluid and electrical
piping systen functions.
[ SAE AIR 1273) A73~-32019%
ELECTRONIC COUNTERMEASURBS
Experimental autoatabilized tethered rotor
platfory for reconnaissance, communications and
ECH, discussing control systen effectiveness
fron flight test results
A73-33736
Installaticn of electronic warfare training
aquipment in rear cockpit of CP=-100 aircraft
' with enphasis on human engineeripg considerations
[ DCIEN-504 ] H73-25071
BELECTEORIC EQUIPHENT
Electronic systems as piloting alds in Concorde
55T, discussing flight céntrals, trin computer,
antostabilizer, autopilet and automatic engine
control
273=32474
Technologies applicable to the developrent of ano
onboard L-band transmitter
A73=32481
Limitations in the use of all-electric systems for
vital application in civil aircraft,
A73-32492
Electronic inteqrated flight data displays for
pilot workload reduction at takeoff, approach
and landing, considering head-up and head-down
and colored systems
R73=32506
Design, fabrication, and test of electronic engine
control system for spall turboshaft engines
[AD=7581731 W73-24805
Research and development progress on electronic
equipment, integrated circuits, semicondncteors,
and digital computers
{ap=-7591801 N73-25251
ELECTRONIC EQUIPMENT TRSTS
Poppler scanning landing guidance system based on
linear array of equally spaced radiators with RF
' source comnutation
AT73-32502
Concept and system of the versatile avionic shop
test /VAST/ systel.
’ 173-33634
ELECTROSTATIC GYROSCOFES
gimbaled electrostatic qyro inertial aircraft
navigation system /GEANS/ designs balancing
performance against cost of owhership
3 373-33084
ENBREGENCY LIFE SUSTAINING SYSTENS
Single point emergency equipment divestment systen
for ‘instantaneous parachute harmess, lap belt
and leg restraint release, describing
pyrotechnic actuation systen
273=-32666
EWBRGY TRARSFRE
Einetic emnergy transfer 1n aultiple jet nlenq
flov of '‘duct inlet
[AD=-7588361 N73-25305
ENGINE CONTROL
Minicomputer application to in-fliqht control of
L300=B airbus engines, describing computational
procedure for low p:essure coppressor stage HPHM
lipit /N 1 limit/

A73=-32477
Control of turbofan lift engines for ¥TOL aircraft,
[ASHME PAPER 73-GT-20] ¥ a73-33496

ENSIHE DESIGN
'Inlet doct sonic fatigue induced by the rultiple
pure tones of & high bypass ratio turbofaun,.
A73-33141



ENGINB FAILURE

hircraft produced envircnmental poise and air
pollution, discussing related ailrcreft pover
plant technology evolution
273=-33191
Low enissions combustion for the regenerative gas
turbioe, I = Theoretical and design
considerations,
[ASHE PAPER 73-GT=-111 AT3-33489
Aerodynamic study of a turkine designed for a
small low-cost turbofan enqine.
[ASHE PAPER 73«6T7-29] 473=33500
Bigh bypass ratio quiet turbofan engine for STOGL
aircraft, emphasizing noise reducing design
based opn low~-speed variable pitch fan cancept
373=34069
EBGIEE FAILURE
Fluidic centrol rodules with temperature sensor
and thrust reverser pneunatic actuator for
aerospace system applications, investigating
reliakility test data
A73-33477
ENGINE INLETS
Inlet duct sonic fatique induced by the Dultiple
pure teones of a high bypass ratio turbofan.
A73=331811
Perfornance tests of terminal shock and restart
control system of two dimensional twin-duct
conpression inlet
[RASA-TK=X-~28181] N73-25824
ENGIHE BOISE
Aircraft engine necise reduction state of art,
discussing PAR reguirements, Concorde, DC~9 and
Bertin aladin II aircraft
273-32970
Standard indcor methad of cellection ard
preseotation of the bare turboshaft engine noise
data for use ib helicopter installations.
fSAE BRFP 12791 473=-33020
Technology developaents effect on fet aircraft
desigqn, discussing fligqht controls, engine noise
suppression, supercritical aerodynamics and
composite structures
A73~33188
Bigh bypass fan engines for quiet propulsion and
optimal aircraft performance in military and
commercial applications
173=3319¢
lnalysis of parameters affecting choice of enqines
Ior transport and combat aircraft during desiqa
pracess
N73=24048
ENGINE PARTS
Balancing equipment for jet engine components,
compressors, and turbine = Rotating type for
Reasuring unbalance in one or more thabk one
transverse planes,.

[ SAE ARP 5871} A73-33013
Bemanufacture of Jet engine conpressor conponents,
[ASME PAPER T3-GT=#31] A73=33504

Hot isostatic pressing of titanium alloys for
turbine engine components,

[ASME PAPER 73=-GT-631 273~33516
HManufacturing processes for aircraft engine paxts
[AD-759577] R73=-25837

BNGIKE TESTS
Balancing equipment for Jet engine coupenents,
coBpressers, and turbine ~ Rotating type for
Deasuring unkalance ib one or more tham one
transverse planes.
[ SAE AFP 5B7&1] A73=-33013
Lov enissions combustion for the regenerative gas
turbine, II ~ Experinental techniques, results,
and assessment.
(ASKE PAPER 73-GT=12] B73<33490
ENGINBERIRG MANAGEMENT
Computer program for Equiprent Improvement
Reconnendation /EIR/ evalunation relative to
reliability, availability, inventory cost and
total annual expenditure in Aramy engineering
Danagexent decision making
273=-33653
EBYIRONMENY BFPECTS
London third airpert planning, discussing site
Selection, large scale urbapization, land use
and reclapation, operational aspects and
envirenmental facters

A73-31539

A=28

SUBJECT INDEX

Los Angeles offshore ajrport planning case study
covering design, logistics probleas and costs
with allowance for airspace and environmental
considerations peculiar to Socuthern Califoraia
area

173=31549

Book =~ Bircraft noise; Should the Noise and Number

Index be xevised,
a73-320814

Book = Aircraft nolse: Selection of runway sites
for Maplin Airport.

A73-3241%

Concorde aircraft design, testing and projected
enpvironnental impact, discussing flight tests,
sonic booas, atmospheric pollution, ATC problens
and fueling

373=-33182

Rotary wing aircraft ecological advantages in
logqing, off shore oil exploration and short
hagl passenger transport for alrport size
reduction

A73-33185

Bircraft produced environmental noise and air
pollution, discussing related alrcraft power
Plant technoleqy evolution

A73=-33191

STGL short haul system develepment, discussing
airport congestion, operational costs and
environmental considerations

27333192
in initial estimate of aireraft emissions in the
stratosphere in 1950,
[AJAR PAPER 73~5081 373-34046
EHVIRONNENT POLLUTIOR

Bealisk in environmental testing and controls
Proceedings of the Nineteenth Annual Techpical
Meeting, Arnaheinm, Calif,, april 2-5, 1973,

A73-33126
EEVIRONNENT PROTECTICN
Honolulu International Airport reef ruoway.
A73-31538

Lightning protection for boron and gqraphite fibers

in epoxy resins for alrcraft composite structutres
R73~-33032

Lighthing protection for boron and graphite
reinforced plastic composite aircraft
structures, discussing zonal design concept and
chaonel intermittent contact with protrusions an
gurface

473-33038

F=14 aircraft boron-epoxzy and graphite-epoxy
composite structure production protection
against deqradation by lightaning discharges,
discussing design, processing and tests

A73-33035

Inverse condemnation of airspace, discussing real
Property concept relation teo aircraft noise,
pollution and envirenment protection

A73=-33103

Lightning simulation testing in aerospace.

A73-33145

Reduction of pitrogen oxide emissions from a gas
turbine by fuel modificaticns.

TASME PAPER 73-GT-S] 473=-33043
ENVIRONNENT SIMOLATION

Bealise in environmental testing and control:
Proceedings of the Nineteenth Rnnual Technical
Keeting, Anahelm, Calif,, 3pril 2-5, 1973,

A73-33126

Lightning simulation testing in aerospace.

AT3I~33945

Climate simulation vie envirompental test chagbers
erasiining mechanical, thermal apd pressure
effects to determine functional cooponent
suitability

373-33382
EHNYIROMMENTAL BNGINEERING

Heavy Barine structure engineering in offshore
airport planning, discussing construction types
and conditions, environmental factors,
naterials, methods ard equipnent

A73-31533

Canadian government planning for second land based
or offshore jet airpert in Toromto avea,
cunsidering environnental and comnunity factors

A73-31585



SUBJECT INDEX

EEVIRONNENTAL TESTS
UIL=-STD-81¢ uniforn test methods for detersiniag
wilitary egquipwent envirensental resistance,
discuessing inadegquacies, misapplications and
planned revision for improvement
AT3-33148
Lightning simulation testing in aerospace,
273-33145
EPOXY BESINS
Lightninq protection for boror and graphite fibers
in epoxy resins for aircraft composite structures
A73=-33032
P=18 aircraft boron~epoxy and graphite=epoxy
composite structure production protection
against deqradation by lightning discharges,
discussing design, processing and tests
A73-33035
EQUATIONS OF NMOTION
¥ormal mode solutlon to the eguations of motion of
a fleribhle airplane.
AT3-31747
EEQSIOR
Sand erosion tests and protective coatings for
aircraft Jet and turbodet engines and helicapter
compressor airfoils

A73-33929
BREROE AHALYSIS
filt-table alignment for ilnertial-platferm
maintenance without a surveyed site.
473=31728

BSCAPE CAPSULES
B=1 bomber crew inteqrated escape module for safe
recovery throunghout aircraft operational
envelope, discussing capsule configuration and
fliqht tests
{ATAA FAPER 73-440] 273-31826
Mortar desiqn for parachnte ejection and
deplovyment into airstream to decelerate
spacecraft and aircxaft pilot escape modules,
estinating hardware weight and reactiocn load
{ATAA PAFEE 73=459] A73-31845
Developsent of a high-performance ringsail
parachute cluster.
[2IA2 PAFER 73-468] R73-31452
Experimental investigation and correlation of the
ground ippact acceleration characteristics of a
full scale capsule and a 1/4 scale podel
aircraft emergency crev escape capsile system.
[ATAA PARER 73=-4B801 A73-31463
Analysis of escape systems for helicopter flight
crews and pasgengers
[B=177166] N73-24067
ESCAPE SISTEAS
A 1l 2=ft=-Do variable=porosity cenical ribbon
chate for supersonic application,
[AXIMA PAPER 73=472] A73=31856
Relative merit of the disc-gap~band parachute
applied to individual aircrew memher escape.
[AIARL PAPER 73-483] 273-31465
survival and Flight Equipment Association, Annual
symposium, 10th, Phoenix, Ariz., Octeber 2-5,
1972, Proceedings,
R73-32653
UPSTARS — A single escape subsysten providing
stabilization, retaxdation, and separation.
173-32668
Stowable deployable autogyro aircrew vehicle
escape rotoseat /SAVER/ conversien to flight
vehicle for advanced escape rescue capability
JAERCAR/ from hostile areas
A73-326€67h
Abalysis of escape systens for helicopter fiight
crews abnd passengers
[B=177166] R73~-28067
BUROPEAN AIREUS
A=300 B airbus active and passive operational
ponitoring systems, considering viswal and aural
rontine functional indicators, emergency vwarning
devices and flight data recorders
A73-32458
The safety, the reliability, and redundancy in the
automatic £light centrol system of the A300-B

Airbas
A73-32459
ARINC-573 recording system — Application to
maintenance
A73-32462

=29

EXTERNALLY RLOWN FLAPS

Hinicomputer application to in=flight conmtrol of
1300=8 airbus engines, describing computaticnal
procedure for low pressure compressor stage RPN
linit /¥ 1 limitr/

A73-32877
EYACUATING {TRARSPORTATION)

DE-10 aircraft slidesraft systea for emergency
personnel evacvation, discussing certification
test program for performance, reliability,
seaworthiness and compliance with regulatiocmns

a73-32659
BYBAUST FLON SYMULATION

Wind tunnel simnlation of jet exhaust in low speed
tosting of Pranco=German Alpba-Jet trainer and
fire sapport ailrcraft

173~-32802

EXHAOST GASES
Low emissions combustion for the regenerative gas
turbine, I = Theoretical and desiqn
considerations, .
[ASME PAPER 73-GT-11] A73-33489
Low emissions combustion for the regenerative gas
turbine, II -~ Experimental techniques, resulis,
and assessment,
[ASME PRPER 73-GT-~12] 2473~33490
Concentration of OH and NO in Y393-GE~3 engihe
erhausts measured in situ by narrow-iine UV
absorption,.
[AIRA PAPER 73=-506]) AT3-335486
aircraft ezhaust plume dispersicon and £flight
corridor concentration profiles in stratospbhere
as function of flight frequency and =cale
dependent diffusion
[AIAR PAPER 73=532} A73-33565
An initial estimate of aircraft emissions im the
stratosphere in 1990,
[AIAA PAPER 73-5081] A73~38046
Rpalysis of temperature and pressure parameters
agsociated with recirculated engine exhaust from
¥/5TO0L aircraft englnes exhausting nermal to
qground
FNASA~TT=F=18912] N73-24323
Establiskment of criteria for oxides of nitrogen
eaxissions to control air pollution contribution
from aircraft operating at majer alr terminals -
Yol. 1
f REPT=1162-1«V0L=1] §73-24789
Development of conputer program to amalyze flow
conditions in gas turbine compressor for
application to reduction of nitrogen oxldes from
aircraft engine exhaust - Vol. 3
[ RERT=1162=3~V0L~3] N713~-24791
Effect of fiel vapor concentrations on cosbustion
emissions and performance using experimental
turbojet conbustor segment
[ HASA-TH-X-2800] R73-26%33
Chenical kinetics and atpospheric dynamics data
base for digital modeling of climatological
aircraft exhaust effects
[ PB-214100/01 K73=25481
EXHAUST WOZZLES
rerformance of jet v/STOL tactical aircraft nozzles.
[ASHE PARPER T3=GT=771 B73-33523
BITBRWAL STORES
Wind tunhel tests to determine effect of
longitudinally oriented wing=-azounted pods on
aercdynanic characteristics of V/STOL transport
podel in cruise fligqht mode
[ FASA=-TN=-D-7199] N73-28035
Rerodynanic forces and trajectories of external
stores separated from F=4% aircraft
[AD=757932] ¥73~28993
Wind tunnel tests to deternine pressure
distribution on two dimensional airfoil with
pylon mounted stores at subsonic speeds using
F-4 aircraft model
rAD=-7595821 §73~-25053
Aerodynamic interference between aircraft and
external store eounted on elliptical wing under
inviscid flow conditions
{ap=-7591701 R73-25094
EITERNALLY BLOWH FLAPS
Effect of jet stream blowing downwards fropm lower
surface of slender delta wing to obtain 1lift
augmentation for takeoff and landing
[ ARC-R/M-32881] R73-24009



F=# AYBCRAFT

F
F=0 AYRCRAPYT

Rercdynaric forces and traqjectories of external
stores separated from P-4 aircraft
[AD-7579321 N73-20993

Wind tunnel tests to determine pressure
distribution on two dizensichal airfoil with
pylon mounted stores at subsonic speeds asing
F=U4 aircraft model
[ AD-75%9582} N73-25053

Cyclic pressure tests of F=d aircraft forward and
aft canopies to determine safe service life
after delamination of acryiic sheet
[ BD-759349) K73=-25084

¥-14 AIRCRAFT

F=14 aircraft boron-epoxy and qraphite-epoxy
camposite structure producition protection
against deqradation by lightning discharges,
discussing design, processing and tests

473~-33035
F=28 TRANSPORT AIRCRAFT

Bdhesive bonding and structuxal integrity of short

haul Fokker F-2B Fellewship aircraft
¥73=25061
FAIL-9AFPE SYISTEAS

An ILS sensor for fail cperative antopand systems
- The Bendix BIA=32A.

A73=32461

Independent Landing Monitor for economic Category
3 operation with fail-operatiomal autoland, fog
dissipation or fail-passive auntoland plus
visibility augmentation

A73-32499

Quad redundant fly by wire servocontrol system
dasign and tests in F-8C high speed Jet
aircraft, using failssafe hydraulic actuators

473-33080

Conputer program syster for automatic operation
and safety backup in qround based ATC system
{ FAL-BEN-T73=7] W/ 3246548

FAILURE ABALYISIS
hnalyasis of early failures in unequal size samples.
A73=33622

Operational readiness aad paintenance testing of
the B~1 strateqic bomber,

A73-33631

Cobcept and systen of the versatile avionic shop
test /VAST/ systen.

A73=33630
FAILURE BODES
Hydrofluidic component and system reliability,
173-33478
FAE FPIELDS

Spectral soving frame Representation of jet noise
by far field acoustic pressure auntocorrelation
and density function

173-33681
PATIGUE {MATERIALS)

Conpesite material design ¢riteria, discussing
fatique, stress concentration, safety factors,
scaling effects and load characteristics

. A73=-33028

Spherical debris - Its occurrence, formation and
significance in rolling contact fatigue.

AT3-34029

Effects of wing structural elasticity on
acceanlation of fatique damaqe during aircraft
fliqht in turbulence
[AD=759634 ] ¥73=-25082

FATIGUE LIFE
Exfoliation corrosion of alurigum alloys.
173=-31737
FATIGUE TESTS

¥ing spar static and fatidue tests apd S-§ curve
for lifetine neasurenent of root sections of
small trainer and passenger aircraft

B73=32190

Sowe findings from 2 preliminary fatigue

experiment ¥lth wmodel light=alloy specinens
AT2-32191
FD 2 AIRCHAFT

Beasurement of aerodynamic heating on nose of
Fairey Delta aircraft at 40,000 feet and Mach
nupbers to 1,65 daring clinh and level flight
[ ARC=R/M-32807 . N73-23996

Ca-30

SUBJECT INDEX

FPEASIBILITY
Feagibility of modifying superscnic drone
confiquration into remotely controlled research
vehicle
[ WASA-CE-1123231 N73-28057
FEASIBILITY ARALYSIS
Degsign considerations for offshore airports.
AT3I=31527
San Diego offshore ailrport feasibility to meet
future air traffic demands, evaluating sites for
capacity, environmental impact, access and
construction costs
BT73=31543
Reduction of nitrogen oxide emissions from a gas
turbine by fuel modifications.
[ASME PAPER 73-GT-5] B73-33483
Feasibility of modifying Tacan/DME systen to
broadcast digital data for area navigation
[FAR=RD=73=21 N73=24656
Peasibility analysis for computer—based data
coapunications and/or processing facilities at
civil airport
{EAE-TR=721331 R73-25711
FEEDEACK CO¥NTROL
Pilot=electronics-control surfaces as feedback
loop far aircraft flight coantrel, discussing
instrusents, pilot training and aircraft flying

qualities
AT3-32472
Control of turbofan 1lift engines for ¥TOL aircraft,
[ ASHE PAPER 73-GT-20] AT3-31349%6
FERBITES

Ferrite coaponent for vaveguide ccmmutator used as
microwave switching elesent and modulator,
noting application in navigation instruments and
avionics
173-30995
FIBEES
Development of fibrous flame arrestor materials to
provide explosion and fire protection for
alrcraft fuel tanks
[aD-755193) N73-25090
PIOHTER ATRCEAFT
Conceptual study of high performance ¥/STOL
fighters.
[ ASME PAPER 73~GT=66] 273-33518
Lift engine bleed flow management for a V/STOL
figqhter reaction control systenm.

[ ASME PAPER 73=-GT-70] 473=-331521
Perfornance of Jet V/STOL tactical aircraft nozzles.
[ ASME PAPER 73=-GT-77]) A73-33523

Numerical methods for determining range and radius
of action performance of transport and combat
aircraft and effects of various parameters on
performance

. N73=20043

Apalvsis of parameters affecting choice of engines
for transport and combat aircraft during desiqn
process

NT3=-24048

Wind tunnel tests to determine merodynamic
characteristics of vectored thrust Vv/3TOL
fighter aircraft in transition speed range
[¥ASA=TH=D=T7191] N73-25047

FILM COOQLING

Bffectiveness and heat transfer with full-coverage
film cooling,.

[ASME PAPER 73-GT-18] A73-33495
PINANCIAL MANAGEBNENT

ipalysis of economics and finasces of airport
operations to determine procedures for iaproved
nanagenent and operation
[ REPT=73~01210] N73=25253

EFINITE DIFFERENCE THEGRY

The use of a finite difference technigque to
predict cascade, stator, and rotor deviation
angles and optimum angles of attack.

[ASHE PAPER 73-GT-101] a73-33488
FIRITE ELENENT NBTHOD

Effect of openings on stresses in rigid pavements.

, A73=-31387
FIRE CONTROL

hirborne air to air and air to ground fire coptrol
radar systews for all-weather fighter aircraft,
enphasizing cost effectiveness through
modularity and coamonality

A73=34041



SUBJECT IRDEX

FIEE FIGHTING
bkircraft erash fire prevention and fighting in
airports, discussing aircraft fuel systen
fail~safe design concepts and airport fire
fighting equipaent and procedures
A73-32366
FIRE PHEVENTION
Alircraft crash fire preveation and fighting in
airports, discussing alrcraft fuel systenm
fail-safe design concepts and airport fire
fighting equipwent and procedures
173-32366
Tevelophent of fibrous Flame arrestor materials to
pgowide explosion and fire protection for
aircraft fuel tanks
[AD=759193} N73-25090
FIIED VWIRGS
¥umerical methods for determining effect of
aerodynanic lag op bending response of aircraft
wings at supersonic speeds
[ NAL=THN~36 ] N73-24056
FLAMMABILITY
¥lash point peasurements for determininag
flammability hazards of hydrocarben fuels
{aD=758643]) N73~-25814
FLARES
Desiqb and perforzmance of launcher illuminatien
%M-183 flare package far parachates
[AD=757731) H73-24940
FLASHE LANES
pirport lighting systems as visual landing aids,
discussing runway disposition, brightness
levels, beam orientation, visibility factors and .
flashing lights
a73~32974
PLASH POINY
Flash point measurements for determining
flammability hazards of hydrocarbon fuels
{AD-75B603] R73-25814
FLEIIELE BOLDIES
Normel mode solutiom to the equations of motion of
a flexible airplane.
B73=31T47

PLIGHY CHARACTERISTICS
Development and application of aircraft
performance prediction methods for subsonic and
superscnic transport and fighter aircraft
[ AGARD-1S=561 N73-24042
Numerical methods for determining range and radias
of action perforsance of transport and combat
aircraft and effects of warioms paraaeters on
pecformance
N73=-28043
pevelopnent of methods for predicting aircraft
fliqht maneuver and climk performance to show
effects of excess power and load factor
WT3~24045
bevelopment of methods for presenting aircraft
performance data and comparison of specific
methods to show sources of discrepancies
R73-20050
Beveloprent of computer progqran for determining
pinipun time trajectory and comparison with
gradient method of computation
N73=20053
Systems design of facilities for studying fliqht
problems of YTOL aircraft
[ NAL-TR-3061] W73-28263
Developnent of method for calculatimg spanvise
loading on helicopter rotor blades in forward
Fliqht at various azimath angles
{ARC=-R/E-33181 ¥13-25032
FLIGHET CONDITIONS
pa-75 flight guidance system for subsonic
compereial transport alrcraft operation under
Cateqory IIIA conditions, deseribing cruise and

il5 operation
A73-32500

Computer prograam for calculating Concorde aircraft
flight profiles for various flight procedures
and atmospheric conditioms
[RAE-TR=721021 N73-25074
PLIGET COHRTROL
Pilot-electronics~control surfaces as feedback
loop for aircraft flight control, discussing
instruments, pilot training and aircraft flving
qualities
A73=32472

a=~31

PLIGHT OPTIMIZATION

Connercial aircraft £liqht control instrumentation
for safe and efficient flight path managerent,
enphasizing aircrew work load relief under
stressful air traffic conditions

A73-32473

Bircraft inteqrated data systeas /BRIDS/
utilization for airlimes operational f£light
controel and economic expleoitation enhancenent,
discussing aircraft accident investigation,
maintenance, navigability, etc

R73-32496

Head-up displays for flight control information on
velocity vector, angle of attack, glide path
slope and ground reference data, considering VFR
and IFR conditions

A73=32507
2ircraft flight control head-up display system
design, equipment installation particanlars,
perfornance tests and mperits evaluation
ATI=32508
fechrology developmuents effoct on jet alreraft
design, discussing flight controls, engine noise
suppression, supercritical aerodynamics and
coaposite structures
373~-33188

Developaent of stability augmentation systems for
decoupling response of short takeoff and landing
aircraft in longitudinal and lateral-directional
flight neodes

W73=24081

Characteristics of flight contrel system for
approach flight path control of auqmentor wing
on powered-1lift short takeoff aircraft
confiquration
[ HASA~CR-118574] H73=-28052

Development and evaluation of display and control
equipnent for remotely piloted vehicles
f ap-7577611 R73-24077

Cosputer programs for design of alrcraft control
systems based on FORTRAN subroutines for
generating aircraft transfer functions in six
degrees of freedom
[ 2D=7587811 N73=25075

FLIGET CREWS

Relative pmerit of the disc-gap=-band parachute
applied to individoal aircrew member escape.

[AIaa P2PER 73-483] A73-31465

Tine compressed training program for DC~10 flight
crews, emphasizing operational proficiency
through specific behavioral objectives approach

AT3-32663
inalysis of escape aystens for helicopter £1ight
crews and passengers
[B-177166] N73-24067
PLIGHT HAZAEDS . ‘

Lightning protection for aircraft canopy,
discussing simulation tests, safety margins,
side puncture, corcona streamering acpd pilot
physiological reactions

173=33036

Rircraft accident reports of US civil aviatien
accidenta occurring during calendar year 1972
[ HTSB-34-73-2) N73-28060

hircraft accldents involwing US civil aviation
operations during calendar year 1972 - Vol, 2
{ HT5B=B2=73-3] H73-25064

pircraft accidents involving U5 civil aviation '
operations in calendar year 1971
{PE-214812/9] N73-25078
PLIGHT INSTRUMENTS

Electronic integrated £light data displays for
pilot workload redocticn at takeoff, approach
and landing, considering head~up and head~down
and colored systems

A73-32506
FLIGET OPTIMIZATION

Computer program for calcnlating Concerde aircraft
fliqght profiles for various flight procedures
and atmospheric comditions
[RRE-TR-72102] W73-250748

Developnent of techniques for real time, ob=line,
optimnm £light path conditions and minimum tipe
manenvers for supersonic aircraft
rap-758799) N73=-25083



FLIGHT FPATHS

FLIGHE PARHS
Characteristics of flight control system for
approach flight path coantrol of augmentor wing
on powered-lift short takeoff aircraft
conrfiguration
[ BASA-CR=114574 ] N73-24062
Development of techniques for real tine, on-line,
optimum £liqht path conditions and minimun tine
maheunvers for supersoric aircraft
[2D~-758799)] N73=25083
Operational procedures and modes of experimental
quidance system for short takeoff aircraft to
provide arrival time contrel and antematic
tracking
T HASA~-TM=E=E2233] H73=25710
FLIGHET PLANS
Autonatien of the primt-ont of strips of flight
plans for air traffic contral
273=-32441
PLIGHT SAFBTY
The safety, the reliability, and redundancy in the
automatic flight control system of the A300-B
Rirbus
A73-324589
Conpercial aircraft flight cootrol instrumentation
for safe and efficient flight path nabagement,
efnphasizing aircrew work load relief under
stressful air traffic conditions
A73=-32473
Study of the inteqrity of an eguipment -
Application to radio altimeters for category IIX
landiog
273=-321893
Apalysis of the reliahility of airborne material
in an airline coppany -~ ObJectives and mathods
373-32495
Beteorclogical satellites im the service of
aeronautics
AT73=32562
alr piracy suppression measures adopted 23
Septenber 1971 at Montreal international
convention, discussing prevention and puniskrment
provisiona
A73-32972
knalysis of factors affecting f£light of
wniti-engine aircraft with one emgine inoperativae
[ HASA~TT-F=7307] H73-28060
Proceedings of conference on operatiomal probless
of air traffic control beacon system
[ FAA~NRA=72-80] N73-25702
FLIGHT SIBULATION
Flight Sigulation Symposiup, 2nd, London, England,
Hay 16, 17, 1973, Proceedings.
L73~-33201
Specific Behavior Dbiective approach to airline
flight simplation, featuring duplicate training
elimination and education time reduction
A73-33202
Alrline flight simulation Program, exanining
visual system capacity for replacement of
in-flight training with pilot learning transfer
estimpation and sioulation effectiveness appraisal
173=33204
Plight sinulation visual image innovations,
including closed circuit television, aotion
pictures and computer geherated imagery with
wide angle presentation and day/night realizations
A73-33205
¥TOL and 3POL projects flight simulation trials
for autostabilization, head~up displays and
flight controls etfectiveness in hardling
gualities impprovement and pilot workload reduction
A73-33209
PLIGHT SIRULATORS
Experinental approach for utilization of cathode
ray tube piloting instruments
173-32509
Airline £light simulator Programs for aircraft
type conversion training, outlining Fflight
instructor training, certification and
instructional aids
AT3=-33203
Avionics and human factors in flight simulator
ecopenics, interrelating aircraft desiqn to
simnlation aysten
373=-33206
The simulator industry and its centribution ta
military training reguirements,
473-33208

A=-32

SUBJBCT INDEX

3 flight research program to define ¥T0L wisual
simulator requirements.

A73=3321n

Royal 2ircraft Bstablishpent Aerodynamics Flight
Pivision flight simulators for V/SToL and
belicopters, emphasizing handling, aircraft
nathematical nodels and cockplt simulation

373=-33211

BOAC computer aided flight simulators, detailing
simulator systems history, Boeing 747 training
adaptation, and simulation types

a73-33212

Davelopment of simulation model and computer code
for evaluation of operation of short takeoff
aircraft for commercial airline opexations
{ NASA=-CE=-114631] R73-25062

Dedign and performance of ailrcraft or spacecraft
differential paneuvering simulator
[ HASE-THN=-D=-7304) N73-2525%

FLIGHT STRESS (BIOLOGY)

Copmercial aircraft flight control instrusentation
for safe and efficient flight path nanagement,
enphasizing aircrew work load relief under
streasful air traffic conditlioms

AT3=-32473
FLIGHT TEST VEHICLES

4 fliqht research program to define VTOL visual
sirulator requirements.

A73=-33210
FLIGHT TESTS

B=1 bomber crew integrated escape poduwle for safe
recovery throuqhout aircraft operational
envelope, discnssing capsule configuration and
flight tests
[LIAA PAPER 73-8301] A73=-314286

Pevelopaent of a hig¢h-performance ringsail
parachute cluster.

[AIl2 PRPER 13=468] A73-31452

Developnent of an inproved midair-retrieval
parachute systen for drones/RPV aircraft.

{ATAR PAPER 73-469] A73-31453
The MADGE system = Operational results apd stretch
potontial.
A73-32505

Experimental approach for wtilization of cathode
ray tube piloting instruaents .
B73~3250%
Concorde aircraft design, testing and projected
environnental impact, discussing fiight tests,
sobic booms, atmospheric pollution, ATC problems
and fueling
A73-33182
Flight tests of 45 deqree delta cropped wing to
deternine dynaaic lateral stability
characteristics
[ARC-R/H-3243 ) A7 3=-24027
Flight tests to determine longitudinal aerodyhanic
parameters of P-1127 aircraft with vectored
thrust control
{WASA-TH~D=7295] N73-20066
Flight=measured base pressure coefficients for
thick boundary layer flow over aft=facing step
for mach nunbers from 0.4 to 2,5 uzsing IB-70
aircraft
[HASA-TW-D=-7202] B73=24317
Lov frequency structural response and damping
characteristics of IE=-70 aircraft daring
subsonic and supersenic £light
[ HASR-TH=-D=7227] N73=-24892
Flight test measurements of control surface binge
aofents on I=2U4 lifting body correlation with
wind tunnel data
[HASA-TM-X=2B816] H73-25049
FLIGHT TRAINING
Time coppressed training program for DC-10 flight
crews, enphasizing operaticnal proficiency
through specific behavioral objectives approach
A73-32663
FLIGHT VERICLES
Stowable deployable autogyro aircrew vehicle
escape rotoseat /SAVER/ convergien to flight
vehicle for advanced escape rescue capability
/AERCAB/ from hostile areas
A7 3-32674
FLORIDA
Beasured noise level data for proposed alrport
sites in Florida
[ PB~2140459/01) N73-25737



SUBJECE INDEX

FLOW CHARACTERISTICS
inalvais of pressure distribution and surface flow
ob half podels of wings With corved tips and 60
degrea sweepback
[ ARC~R/4=-3240) ¥73=24001
pPevelopwent of formulas for calculating gradients
and ordinates of camber surfaces of sweptback
wings of arbitrary planfornm with subsonic
leading edqes and specified load distribution
[ARC=-B/M=23217] W73-2500%
PLOW DEFLBCTION
Criteria regarding the predetermination of the
laminar-turbulent bonpdary layer transition inm
the case of flows about hody contours
A73=-33750
FLOW DISTORTION
Upstrean attenvation and guasi-steady rotor 1lift
fluctuations in asymeetric flows ia axial
CONPLESSOLS.
[ASME PRPER 73=GT-301
PLOE DISTRIBUTION
on the unsteady supersonic cascade with a sabsonic
leading edqe - An exact first order theory.
[2SHE PAPER 73=G6T-15] a73-33492
Intecrface effects between a oovihg supersonic
blade cascade and a downstreanm diffuser cascade.
[LSME PLEER 73-GT-23] A73=33497
calculation of flows past wings without thickness
in the presence of developing vortex sheets
A73=-33963
Development of slender body theory for analyzing
flow past thin, conically caebered, delta wing
with exact boundary conmditions
[ ARC-E/H=-320891 N73=-28002
¥ind tunnel tests to determine effects of leading
edge podifications on flow and forces on
untapered wing with 50 degree leading edge sweep
and Mach numbers from 0.60 to 1.20
[ ARC=R/N-32701] R73-28003
apalysis of flow pattern on tapered, sweptback
ving at Mach numbers between 0.6 and 1.6 and 12
degree angle of incidence
[ ARC~R/H~3271] H73=-2400%
analysis of flov development over plane, half-ving
with cropped-delta planfore using surface
pressure distributions and oil flovw patterns
with variations in incidence and Mach nunber
{ ABC~R/¥=-3286] N73-24008
Analysls of supersonic, unstalled torsional
flutter in cascades of compressor blades to
determipe position of flautter houndary and
aercelastic instability
[AD=7587211 H13-24809
Humerical analysis of incompressible laminar
boundary layer on infinite swept wing With
arbitrary velocity and suction distribution
[ARC-B/M=3241] ¥73-25018
analysis of effects of shock induced boundary
layer separation in trapnsonic flight and methods
for elininating or reducing effects
[ARC-R/H-351D] W73-25019
Jesearch projects in theoretical and practical
aerodynasics - Vol. 2

A73=33501

N73~25020
pevelopment of numerical procedures for
deternining velocity potential on trianqular
wing oscillating harmonically in supersonic flow
[ARC=R/M~3229) ¥13-25023
Tnternal performance of mized compression
axisynpetric inlet model at Mach 0.8 to 2.65
[ HASA-TH-D-73280] N73=-25817
FLOW NEASOBEMENT
Local flovw measurements at inlet spike tip of Mach
3 supersonic cruise aircraft
[NASA-TR-D-GBS?]
FLON THEORI
subsonic compressible airfoil cascade flow
calculations by series, iterative, matrix and
streamline curvature aethods, discussing
transonic and supersonic cases
[ ASME PARPER F3-GT-+81 A73-33487
application of Kelvin impulse theory for computing
1ift op airfoils and analysis of circulation
around airfoil to produce lift

K73-20037

N73-20997
Fonlipear unsteady sgall=disturbance theory of
{anviscid transonic flows for oscillating
aerodynanic configurations

[ NRSA=CB=2258] N73~25048

34-33

FOG

PLOW VELOCITY
in approxrimate method for the calculation of the
velocities induced by a wing oscillating in
subsonic flow
A73-31905
on the unsteady supersonic cascade with a subgonic
leading edge = An exact Elrst order theory. Il.
{ASBE PAPER 73-6T=161 A73=-33493
FLOY YISUALIZATIOE
Parachute gore shape and flow visualization during
transient and steady-state conditions,

[AIRA PRPER 73-870] a73-31458
FLUID PLOW
Analysis of coolant flow in transpiration-cooled
vanes
[ NASA=TN-D-7341] N73=25966

FLUID IRJECTION
Bffectiveness and heat transfer with full-coverage
file cooling.
{ ASME PAPER 73-6T-18]
FLOIDIC CIRCUITS
Fluidic control modules with temperature sensor
and thrust reverser pheumatic actuator for
aerospace system applications, investigating
reliability test data

A73-33495

, AT3-33077
gydroflnidic component and systen reliability.
273-33478
FLUOROHYDROCARRONS
High~tenperature low pressute khose assenbly,
convoluted=, tetrafluoroethylene=, for aerospaces

[ SLE BRP 12271 173=33017
PLUTCTER ANALISIS
A numerical inteqration method for the
deterpination of flutter speeds.
273=-32163

nevelopnent of methods for approxzipating aircraft
with asymmetric elevator control to calculate ’
flutter characteristics
[ ARC-R/M-3256] ¥73=-24018

pevelopnent of methods for approximating ailreraft
with asymnetric elevator contrel to calculate
Flutter charactaristica
[ ARC=R/M=3256]

Analysis of iateraction characteristics of
harmenic forcing excitation and aircraft panel
flutter
[AD-T7582648 ]

analysis of supersonic, unstalled torsional
flutter 1in cascades of compressor blades to
determine position of flutter boundary and
aercelastic instability
[ AD-758721] R73~24B09

Fumerical analysis of wing bending, wing torsion,
and aileron rotation at transenic speeds to
deternine effects on wing-aileron flutter
[ ARC-R/8=32581] N73-25028

analysis of effect of localized mass on flutter
characteristics of delta wing for various
gpanwise and chordwise positions fer the mass
center of gravity
[ ARC=R/M=-3264 ] N73=-25030

¥onlipnear unsteady small=disturbance theory of
inviscid transonlc flows for oscillating
aerodynamic configurations
[ HASA~CE-2258)
FLY BY WIRE CONTHOL
systen of electric
contral surfaces

N73-20018

¥73=20075

N73-25048

control of surveillapce of the
of the Concorde
AT3-32475
guad redundant fly by wire servocontrol system
desiqn and tests in F-BC high speed Jet
aircraft, uaing fail/safe bhydraulic actuators
273-33080
FLYING PLATFORMS
Experimental autostabilized tethered rotor
platform for reconnaissance, copmunications and
ECM, discossing control systea effectiveness
from £1ight test results
A73-33736
FOG
fog frequeacy and characteristics at the site of
the proposed New York offshore airgort, as
conpared with those at J. F. Kentedy
International Rirport = b preliminary report.

A73-31546
Fog clearing at airports by ground based heating
[1D=7578571 N73~24639



FORCE DISTRIBUTION

Optical radar evaluation of techniques for fogq
dissipation at airports
[AD~7587671

FORCE DISTRIBUTION

4 parachute spnatch force theory incorporating line
disengagernent impulses.

[(AIAA PAPER 73-464] 373-31450

Developpent of method for calculating spanwise
loading on helicopter rotor blades ia forward
flight at various azimutk angles
ARC=R/M-3318] W73-25032

Burerical analysis of lift and lift distribution
on aireraft wing and trailing vortex flow behind
wing
[AD=759262]

FRACTORE AECHANICS

Design criteria and analysis procedures to
ninioize occorrence of major structural failures
ip airframes due to undetected damage
[AD~7578701]

PREE JETS

Unsteady separated free Jet flow of an ideal fluid

past a wing

H73=-25682

¥73=25089

N73-24074

A73~-31155
FREQUBHCY ASSIGNSENT
Computer progyram for selection of radio
frequencies osed in vOR, ILS, and Tacan/PME air
pavigation systens
[ FAR=NA-73=41 !
FREQUENCY BODULATION
Frequency modulated radar systeas for ranqge
finding, velocity measuremont, and altimeters
R73-25162

H73-25700

PEEQUBNCY EESPONSE
Besobance tests of delta wing aircraft model to
determine effect of stiffnaess changes of wing
spars on frequencies and modes of vibration
[ ARC=R/M=3268] H73=-25031
FREQUENCY SCANNING
Prequency bhopping principle for precision L band
DKE as cooplesentary aid to microwave landing
systen
473-32490
FREQUENCY SYNTHESIZERS
Desiqn of avionics digital frequency synthesizer
with four phase locked loops for aircraft
conunication and navigational aids

[AD=-7595699 1 N73=25238
FRESHBL DIFFRACTION
An analysis of helicopter rotor modalation
interference,
A73-3173%

FOBEL COMBUSTIOR
Low enissions conmbustion for the regenerative gas
turbine, I - Theoretical and design
consideratians,

[ASHE PAPER 73=6T-111 a73-33489
Effect of fuel vapor concentrations on conhustion
enissions and perforomance using experimental

turboet corbustor seqaent
[ HASA~TH=X-2800]
FUEL FLOW
Up=rating the fuel system flow capaclty with high
rotational speed.

W73-24933

A73=-32922
PUBL OILS
Large payload aircraft for Alaskan apd Canadian
gas=0il traasportation, exanining alternative
pipeline econoniec factors and possible new North
Canadian island fuel fields
173-33183
PUEL SYSTEAS
inalysis of factors influencing technical
feasibility of operating aireraft om liquid
hydraqen fuel
thSa-TH-I-GB242]
FUBL TANKS
Development of fibrous flame arrestor materials to
provide explosion and fire protection for
aircraft fuel tanks
FAD=-759193)
FOLL S5CALE TBSTS
Experimental investigation and correlation of the
qground impact acceleraticn characteristics of a
£fnll scale capsule and a 1/4 scale model
aircraft elergency crev escape capsule systen,
{AI22 PAPER 73=4801 473-31463

RT73=24777

¥73-250%0

A=30

SUBJBCT INDEX

PUSBLAGES
Pressurized fuselaqe desiqgn studies for short haul
transport aircraft, discussing sandwich
structures and bonding techniques for A1 and Ti
alioy construction materials
273~33069
Computer program for shock and blast loading
Chatacteristics high explosive projectile
detonation in aircraft
[AD-7590027
G
GA=5 AIBCRAFT
Wind tunnel tests to determine directional and
longitudinal stability of Javelln aircraft nodel
at transonic speeds
[ ARC-R/M=30403]
GAS BEARIRGS
Peasibility study of applying air lubricatead
bearings to gas turbine engines for military
aircraft
[2D=757869
GLS DIRAMICS
Upper atwmosphere pollution and near surface
clinate dne to aerospace operations, discessing
dvyhanics and trace gas distribution
[AIAR PAPEER TI=-492
GAS FLOW
Analysis of tenmperature and pressure paraneters
associated with recirculated engine exhanst from
¥/8TOL aircraft engines exhausting normal to
ground
FNASE-TT—P-14912]
GAS TEMPERATURE
Dynanic gas temperaturs Teasurements in a gas
turbine transition duct exit.
[ASHE PAPER 73«GT-7)
GAS TURDIRE ENGINWES
Gereralized nathewmatical model for gas turbine
dynanic behavior simulation based on one
dimensional flow theory with functional
inteqration for rotor speed time derivative
A73-31629

N73=25972

N73-25012

§73=24537

473-33538

H73-28323

R73-33085

Standard indoor method of collection and
gresentation of the bare turhoshaft engine ncise
data for use in helicopter installations.

[SAE ARP 12791 A73-33020

Dynamic gas temperature measurements in a qgas
turbine transition duct exit,

{ASHE PAPER 73~GT~71 A73-334485

Lov enissions comhustion for the regenerative gas
turbire. I - Theoretical and desiqn
considerations,

[ASME PAPER 73=67-11] 273-33489

Low emissions combustion for the regenarative qas
turbine, II = Experimental techniques, results,
and assessment,

({ BSHE PAPER 73=6T=12] 573=23090

Bffectivencas and heat transfer with full=-coveraqe
film cooling.

FTASKE PAPER T3-GT-181 A73=33495

Eeaanufacture of Jet engine CONpPressar conponents.
[ASHE PAPER 73-GT-431 A73=-33504

Welding techniques for hiqh strength supecalloy
turbine blades and vanes repair, discussing
contreolled prebeating and cooling zethods for
crack prevention
[RSME PAPER 73-GT-441} A73=-33505

Feasibllity study of applying air lubricated
bearings to gas turbine engines for nilitary
aircraft
[AP=-757869] H73=-24537

Pesiqgn, fabrication, and test of plectronic angine
control system for small turboshaft engines
[AD-758173] N73-24805

airflow distribution control in gas turbine engines
{ BASA-CASE=-LEW-11593=1] N73=-25816

GAS TURBINES

h method for complex design of axial=flow

conpressor stages at the mean streanline
B73=32203

Reduction of nitrogen oxide enissions from a qas
turbine by fuel modifications.
[ASME PAPER 73=-4T-5)

The use of a finite difference technique to
predict cascade, stator, and rotor deviation
anqgles and optinub enqles of attack.
[ASME PAPER 73-6T-10]

A73-33483

L73-33488



STBJECT INDBX

Transient analysis of ceramic vanes for heavy duty
gas turbines.

[LSHME PAPER 73-GT-46] B73-33507
Gas turbine vibration limits - A fundamental view.
[ASAE PAPER 73-GT-48] A73-33509

Calculation of aercdymamic forces of bendinq and
torsional vibration on installed wibrating
cascade blades
[RBC~R/M-3254] H73-24015
Research prodects in theoretical and practical
aerodvoanics - Vol. 2
N73=-25020
GEHEEAL AVIATION AIRCRAFT
The lowering of pinima of third-level and business
aircraft
A73=-32476
Rircraft accident reports of U3 civil aviation
accidents occurring during calendar year 1972
[HNT5B-Ba-73=2] N73=-24064
GEODETIC COORDIHATES
Computation of geodetic coordinates of aircraft
froo two neasured distances and height above
earth surface
rap=-7575417 ¥73=-2n658
GINBALS
Ginbaled electrostatic aqyro inertial alrcraft
navigqation system /GEANS/ designs balancing
performance against cost of ownership
A73=-33086
GLASS FIBERS
tlass fabric structures, properties and desiqns of
reinforced polyester and epoxy laminates for
aerospace applications
A73=-33064
Peasibility and cost effectivemess of expendable
pain rotor hlades on 0H=1 helicopter
[ AD=T75B064 ] N73-24078
GLIDE PATHS
Nonimaqe glidepath antenna desiqgn for ILS system
within international civil aviation convention
specifications
A73-32463
Analysis of control and display device testing for
picrowave landipng system - Vol. 1
[AD=T5879%11] N73=-25713
Analysis of data rate requirements for low
visibility appreach with scanning beaw landing
gunidance systew
[aD=758786] N73=-25719
SLIDRAS
Conputational progran fer calculating the
Be-nunber-dependent polar of a glidexr with
arbitrary double trapezoidal wing
a73=-33024
Humerical analysis of minimum £flight time for sail
plane performance while performing cross couhtry
fliqht
[ME-68} N73-204055
Statistical performance test evaluation in
aergdynaric development of Dart sailplane
[ CRARFIELD-ARERC=161] N73-25059
GLIDIBG
Paerformpancesstability of midair recovery systen
with tandem parachute configuratiom, discussing
gliding and pongliding systems

[AI2A PAPER 73-051] 173-31447
Electronic developnents for performance gliding. ITI
A73-33023

GOYERNBERT/INDUSTRY RELATIONS

History, evolution, and role of the Civil aviation

Secretariat General
A73-32554

Toronte airport relocation project, susmarizing
provincial governaent planning and decision
making vrocess, site cholice and coomunity
resistance to airport

AT3~33181
GHAPHITE
static tests of redesigned graphite horizoantal
stabilizers
[2p-758714] N73=-28611

GRAPHS (CHARIS)
graphical distribution in colors adapted to

traffic control
A73-32436

Book - Methods for estimating drag polars of
subsonle airplanes.
173-33422

A=-35

GUSIS

GROUND CRE¥S
Compercial airline operational contrel, discussing
fliqht plan approval by pilot and gxound
personpel, preflight duties, weather information
assessment and fuel monitering
373-32846
GROUND EFFECT
Honplanar wings in nonplanar ground effect.
473=31784
Numerical analysis of pressure distribution in
incompressible flow on twe dimensional airfeils
near ground
[ARC~R/R=32381 N73=28000
GROUND EFFECT HMACHIBES
power plants, cost estimates, freilghter missioas,
conpercial feasibility and technelogy for
nuclear air cushion vehicles
A73-32194
FNuclear pover for air cushion vehicle
[HASA-TM-Y~68231] R73-2U069
application of ground effect machine landing
systens for recovery of remotely piloted vehicles
[aD=-7587891] N73=-24079
GROUND OPERATIONAL SUPPORT SISTEM
International reqional rental systesm for air
transportation greund installations and route
services, discussing ICR0 recommendations
B73=329711
GRODED SUPPORT EQUIPMENT
Radic navigation and landing aid equippent for
#ajor airports and airlines, noting simplified
egonipment for minor airperts
A73-32559
Coaputer proqram system for autonatic operation
and safety backup in ground based ATC systen
[PAL=-EM=T73=7] H73=28654
GEOUND=~ATR=GROOND COMMUFICATIORNS
VOLMEY transmission automation with the aid of the
'DECLAM' system using a speech synthetlzer
A73-32429
Automation of the Tugoslav BPTN network and its
future expansion
AT3=32482
Procedures and ground nethods associated with the
exploitation of a system of aeronautical
satellites
A73=32489
Discretely addressable radar beacon system with
airhorne transponders and ground-air-qround data
iink for aiy traffic control
{ FAR=RD=-T73=-481 R73=-25701
GUIDE VAHEES
Transient analiysis of ceraanic vanes for heavy duty
gas turbines.
[ASKE PRPEER 73-6T-U6] B73-33507
GURFIRE
JP$ and JP4 alrcraft fuel fire and explosion
susceptibility from gunfire hits, discussiag
combat survivability relative to fuel volatility
A73-32670
GUST LOADS
Light aircraft vertical qust induced structural
failures, analyzing 1960-71 accident reports for
injuries biomechanics and envirenmental comditions

A73=32678
Critical study of the effects of gusts on an
aircraft
A73~-328048

Wind tunnel gust siamwlation for STOL aircraft
behavior during lov velocity flight in turbulent
atrosphere near gqround

573-32813

Effect of gust loads on wing and T=tail
airvorthiness requirements for short haunl aircraft
[ FORK-K66 ] N73=-25058

GUSTS

Three bladed model roter gust induced impulsive
discrete noise characteristics prediction by
peint dipole and rotaticnal nolse theories for
comparison with measurement

A73=32917
Lift and measurements lp an aerofoil io unsteady
flow.
[ASME PAPER 73=-GT-41] a73-33503



HARMONIC BXCITATION

BARMOYIC EICITATIOE
Ainalysis of interaction characteristics of
harnonic forcing excitation and aircraft panel
flutter
[ap=-758264] F73=-24475
HARMOBIC OSCILLATION
An approximate nethod for the calculation of the
velecities induced by a wing oscillating in
subsonic flow
AT3-31905
Enalysis of aercdynamic loading for symmetrically
tapered wings desgcribindg simple harmenie
pitching oscillations of low frequency in
supersonic flow
[ARC=R/M=3298] ¥73-24019
HARMONYC OSCILLATORS
Developnent of numerjcal procedures for
determining velocity potential on trianqular
wing oscillating harmonically in supersonic flow
[ABC-R/M~-3229] W73-25023
HARRBSSES
Single point emergency equipment divestazent system
for instastaneous parachute harness, lap belt
and leq restraint release, describing
pyrotechnic actuation systen
A73-32666
BEAD NOVEEEBHT
Inflated air baqg head restraints for prevention of
brain in{uries due to whiplash acceleration
during crash landings or ejection
AT3-32654
HEAD-UP DISPLAYS
Head~up displays for flight control information on
velecity wvector, angle of attack, glide path
slope and ground reference data, considering VER
and IFR copditions
AT73=32507
dircraft flight control head-up display systen
desiqgn, equipment installation particulars,
performance tests and werits evaluation
A73-32593
YTOL and S$TOL prodects flight simulation trials
for autostabilization, head-~up displays and
fliqht controls effectiveness in handling
qualities improvercent and pilot workload reductiom
AT3=33209
HEAT BRRSISTANT ALLOYS
Welding technigmes for hiqh strength superallay
torbine blades and vanes repair, discussing
controlled preheating and coeling methods for
crack prevention )
[ASME PAPER 73-GT=#i] 273=33505
HEAT TRANSFER
Research projects involving bounfary laver flow,
heat transfer during aercdynamic heating,
atmogpheric turbulence effects, and airfranme
structural analysis = Vel, 2
N73=-24011
HBATIRG
Ipstalling the heater cable directly in the
redesigned leading edqge,

A73-32924
Fog clearing at airports by qround based heating
[ AD-7576971 ¥13-24639

HELICOPTER CONTROL
Russian book or civil aviation aircraft amd
helicepter eguipaent covering navigation,
automatic control, electrical and oxyqen systons
and aircraft instruments
A73-31548
Automatic helicopter approach in poor visibility
B73-32465
Developnent of method for calculating devnwash
ipterference and ionqgitudinal stability of
tanden rotor helicopter
{AEC=R/¥-32231 N73=24022
HBLICOPFTER DESIGA
Three dirensional flow analysis for helicopter
rotor aerodynamic design, considering M¥ach
oumher, imclination, angle of attack,
trajectory, Reynolds number and vortex shedding
A73-32973

h=36

SUBJIERCT INDEX

HELICOPTER ERGINES
Stasdard indoor method of c¢ollection and
presentation of the bare turboshaft engine noise
data for ase in helicopter installations.
[ SAE BARP 1279) A73-3302p
Sand erosion tests and protective coatings for
aircraft et and turboiet engines and helicopter
conpressoer alrfeils
A73=33025
HELICOPTERS
Analysis of escape systems for helicopter flight
crevs and passengers
[B=1771661 N73-24467
Dealqn, developnent, and testing of inflexible
blade, hingeless reoter system with hydraulic
rotor control systen
{AD=758514] N73-24081
Humerical analysis of bending of rotating beaas
with application to linear flapelag stability of
hingeless rotary wings using nonlinear equations
| HASA~TH=-X=2770] N73-24897
Development of method for calculating spanwise
loading on helicopter rotor blades in forward
flight at various azimuth angles
[ ARC-R/M=3318] H73-25032
HELIPORTS
AIL~CO-5CAN landing system for STOL and heliports,
corbining localizer and glide control functions
in 20 by 20 deq approach window
AT 3~-32470
Wind tunnel tests to determine time~averaged
aerodynanic forces on model of helicopter
landing pad to be installed on top of lighthouse
{ MAR-SCI-E-106 ] N73-24269
HIGH ALTITUDE
Dynaaic parachute inflation acdel for
dipeasionless tise and maximunm force predictions
at high altitudes
TAIALR PAPER T3-450] A73-31436
BIGE ALTITUDE NUCLEAR DETECTION
WB=537F aircraft witk instrneent package for
nuclear test detection and upper atmosphere
research, discussing ranqge, altitude, speed,
prayload capacity and coboard equipment
{AIR2 PAPER 73-5101 A73-33548
BIZH ASPECT RATIO
Finite chord effects on vortexz induced larqe
aspect ratio wing loads, noting rolling moment
magnitude overestimate from lifting line solwntien
473=-31670
HIGH FERQUERCIES
High frequency spectrum dopain of turbalemt fet
noise
¥73=204697
Inprovenents in design of HF communication systens
for naval aircraft
TAD-7597091] R73-25200
HIGH RESOLUTION
Bigh resolution pulse width modmlated parallel
channel for forward looking infrared display
systen
[AD=759224 ] §73=25231
BIGH STRBWNGTH ALLOYS
Significance of interqranular corrosion in
high-strength alupinum alloy products,
AT73-31740
HIGH TEMPERATURE FLUIDS
High=temperature low pressure hose assenbly,
convoluted=, tetrafluoroethylens-, for aercspace.
[S1E ARP 1227} A73-33017
HOLOGRAPHY
#lcrovave holoqraphy application to landing
vithout wvisibility
R73-32u497
HOBRYZONTAL TAIL SURFACES
Static tests of redesigned graphite horizontal
stabilizers
TAD=75B718] R73-245611
HOSES
High-tenperature low pressure hose assembly,
convoluted=, tetraflunoroethylene-, for asrospace.
[ SAE ARP 122717 173-33017
HOT PRESSING
Hot isostatic pressing of titanium alloys for
turbine engine components,
[ BSHE PAPER 73-6T=63] A73-33516



SUBJECT INDEIX

Potential of hot-isostatic pressing, hydrostatic
extrusion and deformable die twbe tapering
Processes to production of titanium tubes

[ D=~ 759504 ) N73=25532
BOVBRING
Full scale hover test of 25-foot tilt rotor
THASA-CR-114626]) K73-25070

REDBAY BBHAVIOR
Behavioral stress respeonse related to passenger
briefings and emergency warning systens on
commercial airlines.
173=32660
BU!I!.PICTOBS ENGINBERING
Avionics and homan factors in flight simulator
economics, interrelating aircraft desiqn to
simulation system
A73=-332Q6
HUSAR PEEFQHHANCE
Antosation of decision making process in air
traffic controllers terminal operations
[FAL-BD-72-63=-vaL~3]
HOBAE BRACTIOES
Definitions and procedures for computing the
effective percelved noise level for flyover
aircraft noise,
[ SAE AP 1071]
BYBRID NAVIGATION SYSTEMNS
Air or ipertial data addition to onboard
navigation system for lmproved air traffic contreol
N73-25699

N73=24657

AT3-33015

HYDBEAULIC CONTEOL i
Hydreflueidic compocent and system reliability.
R73-33478
HYDEAULIC BQUIPMENT
Desiqgn, development, and testing of inflexible
blade, hingeless rotor systenm with hydraulic
rotor control system
[ AD-758514 1
EYDEOCARBUN FUELS
Plash point measurements for determining
flanpability hazards eof hydrocarbon fuels
[AD=-758603]
HYDEOXAYL BBNISSTION
Concentration of OB and KO in YJY93-GE-2 engine
exhausts measured in situ by narrow=line OV
absorption.
[AIAR PAPER 73-506]
HYPERBOLIC EAVIGATION
Effects of polar cap absorptian events on
performance of Omega navigation system operating
in higk latitudes
[AD=-759002)
HYPERSONIC PLORN
Lipear problem for delta and V-shaped wings
A73=-31301

N73-24081

R73=-25814
A73-33546

N73-25718

I
ICE PREVEATION
Installing the heater cable directly in the
redesiqned leading edge.
a73=-32928
IDEAL PLOXDS
Onsteady separated free jet flow of ap ideal fleuid
past a wing
A73=-3115%
Plane unsteady irrotational flow of ideal
incompressible fluid through turbomachine stage
dune to interaction between stationary and moving
qrids
BT3-34015
IDERTIFYING
Identification and cading of fleid and electrical
piping system fonctieons.
[SRE RIR 1273]
INAGING TECHNIQUES
Radar data digital relay from outlying stations to
ATC centers for air traffic image integratiom,
discussing computerized plotting and
alpbanumeric display techniques

473-33019

A73=32435
INPACT ACCELEBATION
Experimental investigation and correlation of the
groupd impact acceleration characteristics of a
full scale capsule and a 1/4 scale model
aireraft emerqency crew escape capsule system.
FATIAA PAPER 73-480) RT73-31463

A-37

IHFLATABLE STRUCTODRES

INPACT TESTS
Experimental investigation and correlation of the
ground impact acceleration characteristics of a
full scale capsule and a 1/8 scale model
aircraft emergency crew escape capsule systes,
[ AIAA PAPER 73-48D] 273-31463
I§=PLIGET BRONITORIEG
A~300 B airbus active and passive operatiomal
ponltaoring aystems, consldering viswal and aural
routine functional indicators, emergency warning
devices and flight data recorders
AT3=32458
Minicomputer application to in-flight contrel of
4300~-B airbus engines, describing computational
procedure for low pressure conpressor stage RPN
limnit /N 1 limit/

AT3-32477
INCIDERCE
Separated flov past a slender delta wing at
incidence.
A73-21121

INCORPRESSIBLE FLOW
Pressure distribution on multicomponent ailrfeils
io two dimensiaonal incompressible potential
flow, using Martensen-Jacob worticity
distribotion method to derive Fredholm type
circulation eguaticn
273=31637
Inviscid flow through a cascade of thick, cambered
airfoils, I = Incompressiblie flow.
[ASHE PAPER T73-GT-841 A73-331527
Calculation of flows past wings without thickness
in the presence of developing vortex sheets
273-33963
Numerical analysis of pressure distribution in
incompressible flovw on two dimensional airfoils
near qreound
[ARC=R/M=3238] N73=-24000
Application of conformal mapping procedares for
designing airfoeil shapes with high design 1ift
coefficients
[AD=7578131 N73=-26040
Nuperical analysis of incompressible laninar
boundary layver on infinite swept wing with
arbitrary velocity and suction distribution
{ARC-R/M~-3241) §73=-25018
INCOMPRESSIBLE FLUIDS
Plane unsteady irrotaticnal flow of ideal
incompressible fluid through turbomachine stage
due to interaction between stationary and moving
qrids
273=-34015
Stalling characteristics of airfeil in laminar
viscous incompressible fluwid with consideration
of starting vortex and separation bubble
[AB-T758831]
INERTIA
Air or ipertial data addition to onboard
navigation systen for improved air traffic comtrol
N73-25699

BT 3-26330

IFERETIAL NAVIGATION

MGC 30 inertial navigation system for civil
aviation, emphasizing economics and ease of
maintenance

A73=32457

Gimnbaled electrostatic gyro imertial alrcraft
navigation systen /GEANS/ desiqns balancing
performance against cest of ownership

A73-33086
INERTIAL PLATPORES
Tilt=-table alignment for inertial=-platform
maiptenance without a suorveyed site.
573-31728

INFINITE SPAN RINGS
Nuperical analysis of incompressible laminar
boundary layer on infinite swept wing with
arbitrary velocity and suction distributieon
[ARC=R/M=32841] ¥73=-25018
INFLATABLE STROCTURES
Rircraft recovery by inflatable wing canopy with
steel cable or fiber suspension lines,
discussing aercdynamic characteristics,
suspension system and centrifuqal compressor
performance
FBIAR PAPER 73=470] B73=31454
Inflated air baq head restraints for prevention of
brain injuries dus to whiplash acceleration
during crash landings or efection
B73-32658



INPLATING

INFIATING
byoapic parachute inflation medel for
dimensionless time and maximume force predictions
at high altitodes
(AIRL PRPER 73-850] A73=-31836
Analysis of deployment and inflation of large
ribbhon parachutes.
[AIA2 PAPER 73-451] A73-31437
A model and calculation procedure for predicting
parachute inflation,
(ATRA PAPER T73=453] A73=-31839
INFLOERCE COEFFICIERY
in approximate aethod for the calculation of the
velocities induced by a wing oscillating in
subsonic flow
A73=31905
INFOEBATION BETHIEVAL
Parachutes computer aided design and performance
analysis system developrent and operaticn,
presenting inforaation storage and retrieval
tasks mechanics
[AIAR PAPER 73=-8841] A73=31066
INFORNATION SYSTEAS
ATC radar information processing systenms
optimization, discussing hard- and software
gelection criteria
A73=32440
INFRARED SCABNERS
High resolution pulse width nmodulated parallel
channel for forward locking infrared display
systen
[AD=7592241 ¥13=25231
INJBCTORS
derodynanic rig and wind tunnel developments of
coapound ejecter thrust angmenter for ¥/5TOL
ajrcraft with coubined Coarda and center
injection flows
{ ASHE PAPER 73=GT=67] A73-33519
INLET® FLOW
Upstrean attenuation and quasi-steady rotor lift
fluctuations in asyametric £lows in azial
CONPLeS50LE.
[ASME PAPER 73=-GT-30] 373-33501
Local flow measarements at inlet spike tip of Mach
3 supersonic cruise aircraft
[ HASA-TN-D=-6987) N73-24037
Kinetic energy transfer in multiple jet mixing
flow of duct inlet
[AD=-7588361 N73=-25305
Internal perfeormance of mized cokpression
arisyonetric ianlet nodel at Mach 0.8 to 2.65
[NASA-TH-D=-T7320] N73-25817
Performance tests of terminal shock amd restart
control system of two dizensional twin-duct
compression inlet
[ NASA-TH-X-2818] N73-25824
Effects of free stream velocity and incldence
angle on aerodynanic and acoustic performance of
translating centerhody choked flow inlet
[HASA-TH=X=2773] N73-25829
Time dependent flow field model for subsonic
diffuser section of supersonic iplet
[ AD-758B03] W73=25835
INLET NOZZLES
inalysis of temperature and pressure parameters
associated with recirculated engine exhaust from
¥/5T0L aircraft engines erhausting normal to
ground
[HASR-TT=-F=14912] N73=-24323
JRASPECTION
Maintenance of public transportation aircraft -
Bvolution of metheds
173-32556
Selection, application, ard inspection of electric
averIcurrent protective devices,
[SAE ARF 1199%] h73=33016
INSTROCTORS
dirline flight simuwlator prograws for aiveraft
type conversion training, ontlining Flight
instroctor training, certification and
instructional aids
A73=33203
INSTRUSENT APPROACH
Ao instrument approach system for Hong-Kong
Internaticnal Airport.
A73=-32068
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SUBJBCT IFDBI

INSTRUMENT LANDIHG SYSTENS
PRS=systen for determinhation of position of flight
inspection aircraft for control of ILS-and VOR

facilities.
L73=32449
L YOR sensor of advanced design - The Bendix
RVa~33a,
BT 3~-320854

io ILS sensor for fail operative automand systems
- The Bendix RI2-323,
A73-32461
Nopimage glidepath antenna design for ILS system
within international civil aviation convention

specifications
AT73-32463
Autonatic helicopter approach in poor visibility
A73~32665

Prench civil aviation inexpensive C band landing
system with ILS angular coding and sinplified
onboard equipment for STOL and Alpine airports

aT73-32067

Microwave guidance system for aircraft landiung,
discessing civil apd military reguirements,
position measurement capablility, shadowing in
propagation, apd ground reflection induced
signal fading.

A73-320468

Pulse coded scanning beam microwave landing system
techiology assessment for civil aviation
applicaticn, describing ground equipment and
procedures

A473=-3206%

AIL~CO=-SCAN landing system for STDOL and heliports,
combining localizer and qlide control functions
in 20 by 20 deq apprecach window

A73=3247¢

Multiple path induced position errors in microwave
landing systems, cobnsidering beating beam and
Doppler systems based on tioe and frequency
division multiplexing respectively

B73-32471

Pregquency hopping principle for precision L band
DME as coaplementary ald to microwave landing
system ’

AT3=32490

Runway VHF localizer antenna array for Norwegian
airperts ILS, taking inte account difficulties
due to course bends and snow

R73-324949

Doppler scanning landing quidance systen based on
linear array of equally spaced radiators with RF
source commutation

A73-32502
The aultipath challenge for the microwave landing
systemn,
473-32503

B.A.D.G. B, = Microwave dircraft Pigital Guidance
Equipnent: Description of the systen
173=32504
FhE air traffic control systeas projected
inprovements, including microwave landing
systek, aercnautical satellites, electromic
voice switching and discrete address radar beacon
a73-33179
Conputer progras for selection of radio
freguencies used in VOR, ILS, and Tacan/DME air
navigation systeas
[FAR=NA-T73-0] R73=-25700
INSTHEUMERT PACEAGES ,
¥B-57PF aircraft with instrument package for
nuclear test detection andé vupper atmosphere
xesearch, discussing range, altitude, speed,
payload capacity and onboard eguiprment
[AT22 PRPER 73=510] 373=33549
INTAEE SYSTRES
Inlet systenm design procedures and wind tunnel
facility wmodifications allowing for verification
on large scale nodels at Mach 4,5
273-31743
IATEGRAL CALCULUS
The three-dimensional turbulent boundary layer -
Theoretical and experimental analysis
A73=32810
IBTBGRAL EQOATIORS
The transonic aerofolil problem with embedded shocks.
373~31122



SOBJECT INDEX

INTEGEATED CIRCUITS
Research and developmepnt progress on electronic
equippent, inteqrated circaits, semiconductors,
and diqital computers
[4D-759180) N73-25251
INTRRGHANQLAE CORROSION
Significance of interqranular coyrosjon in
high-strength alupipnae alloy products.
173-31740
IHTREENAL CONBUSTION BHGINES
Analysis of factors influeacing technical
feasihility of operating aircraft on liquid
hydrogen fuel
[NASA-TM=-X-63242] B73-24777
INTERRATIONAL COOPEEATION
Role of the Juridical Committee of the
International Civil Aviation Organization in the
elaboration of air law
AT3=32551
INTERBATIONAL LawW
Role of the Juridical Comeittee of the
International Civil Aviation Orqanization in the
elaboration of alr law
A73=-32551
2ir piracy suppression measures adopted 23
September 1971 at Montreal international
convention, discussing prevention and punishment
provisions
373-32972
IHNTERNATIONAL RELATIONS
Charters, the new mode - Setting a new course for
international air trassportation.
AT73-33101
INVISCID EBLOW
Inviscid flow through a cascade of thick, cambered
airfoils, I = Incompressible flaw,.
[ ASME PAPER 73-GT-84] R73-33527
inviscid flow through a cascade of thick, cambered
airfeils. II - Compressible flow.
[ASHME PAPEER 73-GT-85] A73-33528
Nonlinear unsteady suall=disturbance theory of
inviscid transonic flows for oscillating
aerodynaeic configurations
[HASA-CR=22581 N73-25048
IS0STATIC PRESSURE
Hot isostatic pressing of titanium alloys for
turbine engine components.
[ASME PAPER 73-GT-63] A73=33516

JET ALRCRAFT
¥FW 618 twin=Jet short haul aircraft, discussing
layout, awxiliary power supply system for ground
handling independence, surface pnovenents
paneuverability and low noise characteristics
B73~32365
Coaposite airfraame structure effects on jet
aircraft malntemance, discussing fire safety,
fatique resistance, enviroouental durability and
quality assurance
473=-33027
Technology developments effect on Jet aizcraft
desiqn, discussing flight controls, enqine noise
suppression, supercritical aercdypamics and
composite structures
473-33188
gT0L det aircraft with variable pitch fau,
discussing engine bandling, noise reducticn and
efficlency
a73-33189
Book - Methods for estipmating stability and
contyol derivatives of conventional suhsonic

airplanes,
A73=33423
¥/5T0L ailrframe/propulsion inteqration problen
areass
[ASME PAPER 73-GT=~76] AT73~33522
performance of jet ¥/STOL tactical aircraft nozzles.
[ASKE PAPER 73-6T-77] A73-33523

Sobsonic jet aircraft contribution to WOz in the
stratospheric azone layer - 1968 to 1990,
[AXAA PAPER 73-534] AT73-33566
Fatique tests on Comet aircraft pressure cahin to
deterpine effects of pressure cycles on
structural stability of cabin windows
{ ABC-R/M=32481 X73-24G17
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JET FLAPRS

Hethods for evaluating and predicting airfield
performance of turbojet and turbofan aircraft
operating in conventional and short takeoff modes

R73-240544

Developrnent of two methods for optimizing design

of subsonic, swept wing Jet tramsport alrcraft
N73=-26054
JET AXIERCEAFT HOQISE

Jet noise suppression technoloqy progress review,
discussing Lighthill theory of aerodynanic
noise, machinery noise and quiet aircraft foture

273=-32186
spectral moving frame Hepresentation of jet noise
by far field acoostic pressure autocorrelation
and density function

473-33681
Bigh freguency spectram doasain of turbulent jet
nolsae
N73=-28697

Evaluation of courses of actionm apd costs to
reduce aircraft poise lewvels in vicinity of
airports
[PE~215611/5] . N73-25080
Bcoustic shielding baffle for determining Jet
noise source location
[ HASA=-TH-D~T7229] H73-25734
Afterburner instability vortex shedding model for
air breathing turbojet combustion
[aD=-7588901] N73-25834
JET ENGINE FUELS
Influence of air oxygen concentration on the
thernmochenical stability of et fuels
AT3-31833
JP8 and JP4 aircraft fuel fire and explosion
sasceptibility from gunfire hits, discussing
conbat survivability relative to fuel volatility
373-32670
Anomalous rheclogical characteristics of
high-internal-phase~ratic emulsions containing
97 to 98 percent liguid fuel as dispersed phaze
[AD=7589081 N73-24779
JET BRGINRES
Balancing equipment for jet englme components,
compressors, and turbine - Rotating type for
measuring unbalance in one or pore than one
transverse planes.

[ SAE AERP 5872) 473-33013
furbulence downstrean of stationary and rotating

cascades.

{ASHE PAPER 73=GT=-B0 ] B73=-3352%

Nondestructive inspection method for jet engine
turbine blades.
[ ASME PAPER 73-GT=-921} A73-33530
Concentration of OH and NO in ¥J93~GE~3 engine
exhansts measured in situ by narrow-line DV
absaorption,
[RIAR PAPER 73-506] a73-33506
JET EXHAOST
¥Wind tunnel simulation of jet exhawst in low speed
testing of FPranco-German Alpha=Jdet trainer and
fire sapport aircraft
173=32802
Preliminary estimates of the fate of 55T exhaust
materials using a coupled diffusion/chemistry
model.
{ATAL PAPER 73=535] h73=33567
Analysis of temperature and pressure patapeters
aesociated with recirculated engine exhaust fron
¥/STOL aircraft engines exhausting normal to
ground
[ SASE=-TT-F~1689121 N73-28323
JET FLAFES
Theoretical investigation of longitudinal
stability, control, and response characteristics
aof et flap aircraft
[ BRC=-R/M=32727 N73-2u4028
Performance tests of negative hub reaction turbine
with jet flap stator and Jet flap rotor
[ NASA-CR-2244 ] NT73-24036
Application of cold thrust augmentation techpigques
for improved performance of short takeoff
aircraft perforpance
[aD-758202] N73-204073
¥ind tunnel tests to determine effect of
interference on perforaabce of full span fet
flap mounted on trailing edge of high aspect
ratio unswept wing
[ARC~R/M=-32191 W73-25005



JET PLOW

JETZ FLOW
Unsteady separated free Jet flow of apn fideal flueid
past a wing
A73=31155
JEE MIXIING FLOR
Kinetic energy transfer in multiple Jjet mixing
flow af duct inlet
[AD=-756836] H73=-25305
JOINTS {JOECTIONS)
Performance of airfield pavement comstruction
joints under heavy aircraft loads
[ FRA=-RD=72=106] N73=25926

K
KALMAN FILTERS
¥onlinear filter evaluation for estimating vehicle
position and velocity using satellites.
AT3~33810
KEB¥EY, PUNCTIONS
Optimal grid arrange@ent 1n vortex lattice method
of lifting surface aerodynamic apalysis,
conparing numerical with kernel function results
for simple wing planforms
A73-31746
EUTTIA=-JOUBONSKI CONDITION
Rnalvgis of Kutta-Joukowsky condition in three
dimensicnal flow with application to vortex
sheet attachment to wing surface
[ RASA-TT=-P=-14918] ¥73=-208319

L
LAMINAR BOQUNDARY LAYEE
Nuperical analysis of incompresaible laminar
boundary laver on infinite swept wing with
arbitrary velocity and suction distribution
MRAC-R/H-32811 N73=-25018
LANINAR FLOW
Ciiteria regarding the predetermination of the
laninar-turbulent boundary layer transition in
the case of flows about body contours
A73-33750
Stalling characteristics of airfoil in laminar
viscous incompressible £luid with consideration
of starting vortex and separation hubble
[apn-758831) NT3-24334
LRUINATES
Glass fabric structures, properties and designs of
reinforced polyester and epoxy lanimates for
aerospace applications
273~-33064
LAND DOSE
bircraft noise, exposure factor, land use
priorities, pudblic ervironpental cobcern and
Jurisdictional considerations impact on offshore
alirport plaoning
A73=31530
Land constructien and cost studies for Chicago
offshore airport site development in Lake
Michigan asing rock and sandfill dikes for
protection aqainst waves
AT73~31536
London third airport planning, discussing site
selection, large scale urhanization, land use
and reclamation, operational aspects and
environmental factors
473-31539
LANDING BIDS
Microwave holography application to landing
without wisibility
473-32497
Runway VYHF localizer antenna array for Norwegian
airports ILS, taking into account difficulties
dre to course bends and snow

RT73-32498
The nultipath challenge for the microwave landing
systen,
A73-32503
The HADGE system - Operational results and stratch
potential.
A73-32505

Radio navigation and landing aid equipment for
major airports and airlipes, noting simplified
equipaent for mimor airports

273~32559

A=-40

SUBJECT IKDEX

Airport lighting systems as wisual landing aids,
discussing runway disposition, brightnoess
levels, bean ofientation, visibility factors and
flashing liqhts
473=-325%74
Peveloprent of control and display testing
requirenents for evaluation of aicrowave landing
systen - Yol. 2
[AD=7587921 N73=25714
LANDING GEAR
Mathematical model for shimmy anto-oscillations of
aircraft landing gear nose wheel with pneunatic
tire under velecity changes

373=-310044
3 technological development scenarioc for offshore
Jetrorts.
AT73-31530

LANDING INSTRUBENTS

Indegendent Landing Honitor for economic Cateogory
3 operation with fail-operational autoland, fog
dissipation or fail-passive autoland plas
visibility auqmentation

B73-32499
LAYDING S5ITES

Perforeance of aircraft taxiing on dirt surfaces
[aD=-7565889 ¥73-25077

Analysis of dual lane runwvay operations at high
density airport terminals using cobputerized
sinulation techniques
[ATC=171] NT3-25254

LARGE SCALE INTBGRATION

Hew structure of on-hoard microcomputers using

large~scale inteqrated logic circuits
A73-32478
LATEREAL CONTEOL

An ompidirectional ¢liding ribbon parachute and
control system.

TAIAR PAPER T3-486] A73=-314648
LATERAL STABILITY

Flight tests of 45 degree delta cropped wing to
determine dynamic lateral stability
characteristics
[ ARC=R/M-32%3] §73-24027

LAITICES (MATHENATICS)

Optimal qrid arrangement in vortex lattice method
of lifting surface asrodynanic analysis,
comparing numerical with kernel function results
for simple wing planforas

R73=31746
LAUBCHERS

Design and perforpance of laoncher illumination
XB-1B3 flare package for parachutes
[AD=7577311 H73=2894D0

LAW (JURISPRUDBNCE)

Aircraft mnoise, exposure factor, lamd usze
priorities, public environmental concern and
jurisdictional considerations impact on effshore
airport planning

A73-31530
LEADING EDGES

Installing the heater cable directly in the

redesigned leading edge,.
A73-32924
on the ynsteady supersonic cascade with a subsonic
leading edge - An exact first order theory.
[ASME PAPBE 73=-GT=15] B73=33492

On the unsteady supersonic cascade with a subsonic
leading edge = Arp exact first order theory, II,
[ASME PAPER 73=-6T=16] 373-33493

Ezperipental evaluvation of the effects of a bhlunt
leading edge on the performance of a transonic
Lotor.

[ASHE PRPER 73-6T=60] 473=33515
application of modifiad slepder wing theory to
analyze aerodynamic characteristics of slender,
1ifting, wings with cuorved leading edges at
supersonic speeds
[ ARC=-R/M-3278] H73=-24006
dnalysis of wing leading edge buckling due to
aerodynamic heating to show effect of shear
modulus of aaterial and geometry of leading edge
on buckling onset
[ ARC~R/M=3197] N73-25000
herodynapic characteristics and neise attenuation
effects of leading edge serrations on rotary wings
[ADb-759028) N73=25088



SUBJECT IHRDEX

LERGAL LIABILITI
Skylacking = Its domestic civil and crinipal
ranifications.
273~33102
LIFE HAFPT3
DC=10 aircraft slidesraft system for emerqency
personngl evacuation, discussing certification
test program for performance, reliability,
seaworthjiness and compliance with regulations
A73-32659
LIFE SUPPOQRT SYSTRMS
Survival and Flight Egquipment Assoclaticn, Annual
Sy@posium, 10th, Phoemixz, Ariz., October 2z=5,
1972, Proceedings.
273=-32653
LIPT
b theory for rectangular wings with seall tip
clearance in a channel.
B73-31120
Thin rectangular lifting wing imvestigatien at
spall angle of attack in parallel flow based on
Prandtl acceleration potential thaory
A73=-32126
German mopnograph = The flow arcund wings of
arbitrary planforn in the case of supersonic
flovw = 2 computatienal method.

a73-32581
Critical study of the effects of gusts on an
aircraft
473=32808

Application of nodified slender wing theory te
analyge aerodynanic characteristics of slender,
lifting, wings with curved leading edqes at
supersonic speeds
[ ARC-R/N-3274] N73~24006

Application of Eelvin impulse theory for computing
1ift on airfoils and analysis of circulation
around airfoil to produce lift

N73-204997

Evaluaticen of donble integral equation for
calculation of wave draq due to volume and
aerodynawmic lift of slender wings
[ARC=-R/M=3221] ¥73-25006

Design criteria for slender warped wings with
unsvept trailing edge with zero load along
leading edge and near planar vortex shest at
trailing edge for desiqn lift coefficieat
FABC=-B/N-30406] N73-25008

sunerical apalysis of 1ift and 1ift distribution
on aircraft wing acd trailing vortex flow behind
wing
[AD~759262] H73-25089

LIFT AUGMENTATIOR

Effect of jet stream blowing downwaxds from lower
surface of slender delta wing to obtain lift
augqmentation for takeoff and landing
[ARC-R/M=3288] R73-24009

Theoretical investiqation of lonmgitudinal
stability, control, and respounse characteristics
of jet flap aircraft
[ ARC-BR/M=3272] N73~24028

Holse tests on larqe scale model of externally
blown flap lift angmentation systes using nixer
nozzla
[ RASA-TH-D=-T7236] N73-2u059

Characteristics of flight control systen for
approach flight path control of augmentor wing
on powered=1ift short takeoff aircraft
configuration
[H!SL-CR-11HSTRI H73-24062

LIFT DEVICES

Lift engine bleed f£lov management for a V/STOL
fighter reaction control aystem.

[ ASHE PAPER 73=6T=701] B73-33521
LIPT FARS

Bffect of rotor desigm tip speed on aerodynamic
performance of a model VTOL lift fan under
gtatlc and crossflow conditions.

[ASHE PAPER 73=6T=2] A73=-33480
control of turbofan lift enqices for ¥TOL aircraft.
[ASME PAPER 73=GT=-20} BT73=33896

KASA research compmercial VICL transport propulsion
systen specifications and components
gaevelopment, discunssing 1ift fam propulsion
pethod for aircraft attitude control
[ASME PAPER 73=GT=24] 173=-33498

A-41

10GIC CIBCUITS

LIFTIHNS BODIES
optimal qrid arrangement in vortex lattice methed
of 11fting surface aerodybamic analysis,
comparing numerical with kernel function results
for simple ving planforms
A73-31746
LIFTIRG HROTORS
Transonic pertwrbation equation for studying
steady compressible flow past lifting and
nonlifting wings at high subsonic Mach numbers
{ NASA-CH~22U46] R73-24312
rctuator disk approximation for calculating
1ifting rotor velocity distribution in forvard
fliqht
[ FPA=-123] K§73-25051
aerodynanic characteristics and noise attenuation
effects of leading edqe serrations on rotary wings

[aD~75590281 H73=-25088
LIPES
1ift and aeasuresents in an aerofoil in unsteady
flow,
[ASME PAPER 73=6T=041] A73~33503

LIGHT AIRCRAFT .
The lowering of minima of third-level and bosiness
aircraft
373-32876
Light aircraft vertical gust induced structural
failures, analyzihg 1960=-71 accident reports for
injuries bicmechanics and environmental conditions

273-32678
Some aerodynamjc problens applicable to the light
aircraft
AT7I-32BD9

LIGHT BALLOYS
Sone findings from a preliminary fatique
experiment with model light-alloy specipens
A73-32191
LIGHTHILL METHOD
Epplication of conformal mapping procedures for
desiquning alrtoil shapes with Ligh design 1ift
coefficients
[AD=757813) N7 3~ 24080
LIGHTHING
Lightning protection for boreon amd graphite fibers
in epoxy resins for aircraft composite structures
373~33032
Lightning protection for borom and graphite
reinforced plastic coompesite aircraft
structures, discussing zonal desiqgn conrcept and
channel interaittent comtact with protrusions on
surface
A73-33030
F=14 aircraft boron-epoxy and graphite-epoxy
coppesite structure production protection
aqainst degradation by lightning discharges,
discussing desiqn, processing and tests
473=-33035
Lightning protection for aircraft canopy,
discussing simulation tests, safety margins,
side puncture, corona Streamering and pilot
physiological reactions
273-33036
Lightning simunlation testing in aerospace,
AT73-33145
LYINE SPECTERA
Concentration of OH and ¥O in YJ93-GE-3 engine
axhausts measured in situ by narrow=line OV
absorption,
[AIA2 PAPER 73-506] 173=-33546
LIQUID HYDROGEW
analyslis of factors influencing technical
feasibility of operating alrcraft on liquia
hydrogen fuel
[ NASA=-TH=X=6B2421] ¥73-24777
LIQUID=-VAPOR INTERFACES
Bffact of fuel vapor concentrations on combustion
enissions apd performance nsing experimental
turbojet conbustor seqment
[ FASA-TH~X-2B00 } N73=-24933
LOGIC CIRCOITS
New structure of on-board microcomptters using
large=-gcale inteqrated logic circuits
473=-32478



LOGISTICS MANAGRARNT

LOGISTICS MANAGEMENT
Los Angeles offshore airpert planoning case study
covering design, logistics problems and costs
with allowance for airspace and environmental
consiiderations peculiar to Southern California

area
AT3=-31540
iir Force Increase Reliability of Operational
Systems conputer proqram and pathematical models
for ecenomic logistic resource allocations and
cost effective system modification
AT3-338627
LONGITODINAL STABILITY
Development of sethod for calculating downwash
interference and longitudinai stability of
tanden rotor helicopter
[ ARC-A/mM-32231 N73-24022
Theoretical investigation of longitudinal
stability, control, and response characteristics
of jet flap aircraft
[ ARC=R/¥-32721] N73-240248
Flight tests to determine longitudinal aerodynanic
parameters of P-1127 aircraft with vectored
thrust control
[ NASA=TN-D-72961 N73~24066
Wind tunnel tests to determine directional and
longitudinal stability of Javelin aircraft model
at transonic speeds

[ ARC-R/M=-3403] N73-25012
LOUVEES
Preventing the shut-off punkah louvre from jamming.
273-3292%

LOW ASPECT BATIO WINGS
3 theory for rectanguolar wings with small tip
clearance in a channel,
A73-31120
LOW 3JPERD
Theoretical and experimental study of a swept=back
ving at low velocity over a wide range of angles
af attack
A73- 32814
LUBRICATION
Peasibility study of applying air lubricated
bearings to gas turbine engines for military
aircraft
[AD«757B69 ] R73=24537

YAGHETIC SUSPENSION
superconducting electromagnetic suspension and
balance and supersonic wind tunnel facility for
dynanic stability studies
[ HASA~CR=-132255] N73-24271
MAINTAINABILITY
HEC 30 ipertial navigation system for civil
aviation, emphasizing ecoenonics and ease of
saintenance
A73-32457
annnhal Reliability and Maintainability Symposium,
Philadelphia, Pa., January 23-25, 1973,
Proceedings.
27333601
MAIRTENANCE
®elding techniques for high strength superalloy
turbine blades and vanes repalr, discussing
controlled prebeating and cooling methods for
crack prevention
[ASME PAPER 73-GT-44 ] A73=33505
A current turbine engine maintenance proqram and
the ezperience and logic upon which it is baseds
[ASME PAFPER 73-GT=81) A73-33526
N¥opdestructive inspection methed for jet engine
turbine klades.
FASME PAPER 73-GT-921 ’ 473=33530
Davelopment of procederes for repairing damaged
runw¥ay pavexrents
[ RD~736806 1 . N72=-2428%
MANAGENENT INPORRATION SYSTEMS .
iircraft inteqrated data systems JAIDS/
utilization for airlines operatiomal flight
contrel and economic exploitation enbancement,
discussing aircraft accident investigation,
maintepance, navigability, etc
A73-32496
HANAGENERT METHODS
Conparison of managepent, planning and control for
¥ipred avionics system and hospital proijects
N73-28971

a-42
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application of program evaluaticn and review
technique for planning and management of air
transport operations
[ NASA-TT=-P=-T742] ¥73=25067
MANAGEMENT PLANNING .
application of program evaluation and review
technique for plancing and panagement of air
transport operations
[ NASA-TT-¥-T742] N73=25067
Problens of air transport econonics and efficiency
of air transport utilization in 0SSR
[(HASA=TT=F-741]) R73-25069
Analysis of economics and finances of airpert
operations to determine procedures for improved
nanagenent and operation
[ REFT=73-01210 % W73=25253
MARUAL CONTROL
Analysis of manual control theory of wertical
situation displays for short takeoff aircraft

{HASA-CR=- 1146201 N73=-2G061
AABNUFACTORING
Remanufacture of jet enqgine compressor components,
[ ASME PAPER 73-GT-431 AT73=-33504
Manufacturing processes for aircraft englne parts
[AD=759577] H73-25837

BMARINE ENVIRONMENTS
Miami offshore airport project rejection reasons,
citing coamercial and marine ecological
considerations
A73=-31541
MARINE TECHNOLOGY
Heavy marine structure enqgineering in offshore
airport planning, discussing construction types
abnd conditions, environmental factors,
naterials, methods and equipment

A73-31533
L technolagical development scenario for offshore
jetports,
A73=-31538

WARKET ERESEARCH

Canadian air transportation survey, ountlining
history of other modes, transportation
investment trends, medal traffic distributiocn,
5TOL applications, airline social gervices and
narketing

A73-33177

Short haul aircraft design and marketing,
exanining competing modes, nolse factors,
airport traffic denaity patterns and aircraft
types dependence on utilization

A73=-33184
MASS DISTRIBOTION :

Analysis of effect of localized rass on flutter
characteristics of delta wing for wvarious
spanvise and chordwise positions for the mass
center of gravity
(ARC-R/M-32641 H73=25030

Optimization of mass distributicn of solid beams
and panels for structural desigon of alrfraees
and panels
fap=-7591691 N73-25058

HASS FLOK BRATE

Up-rating the fuel system flow capacity with high
cotational speed.

A73~32922

Interface effects between a muving supersonlc
blade cascade aud a downstreanm diffuser cascade.

[ ASME PAPER 73~-6T=23] B73~33497
HASS RATIOS
Mathematical models of aircraft mass and performance
A73-24047
MATERIALS SCIEFRCE

Coaposite material desiqn criteria, discussing
fatigue, stress concentration, safety Factors,
scaling effects and load characteristics

A73-33028
MATHEMATICAL MODELS

Mathempatlical model for shimmy anto-cscillations of
aircraft landing gear nose wheel with pueumatic
tire under velocity changes

- . 273=-31084

4 model and calculation procedure for predicting
parachute inflation,

TAIRL PAPER 73-453) a73=-31439

Generalized mathematical model for gas turbine
dybanic behavior simulation based on one
dimensional flow theory with functional
integration for rotor speed time derivative

173-31629



SUBJECT INDEX

Mathepatical model of elastic flight body behavisr
in continuous mediunm based on combination
solutions to aercdyoamics, antomnatic control azd
elasticity theory problems

. A73-32063

Dynamic analysis procedure to locate vibration
souxces without simulated service tests, mapping
structnral surfaces at all frequencles wia
transfer fupction or mechanical impedance analysis

a73-33098

Roy§1_litcraft Establishnent Aercodynamics Fliqht
Division £liqht sipulators for V/STOL and
helicopters, emphasizing bandling, ajrcraft
pathenatical models and cockpit sipmlation

a73-3321
Newkirk effect ~ Thermally induced dynapic
instability of high-speed rotors,
[ASME PAPER 13-GT-261] 173=33499

Mir Force Increase Reliability pf Operatiomal
Systems computer program and mathematical models
for economic¢ logistic resource allocations and
cost effective system modification

AT73-33627
Mathematical nodels of aircraft pass and performance
N73=-24087

position errors in airspeed calibration wmethads
[ HAL=TE=-298] N73=-24477

MECEANICAY IMPBDANCE
Dynapic analysis procedure to locate vibration
sources without simulated service tests, mapping
structural surfaces at all frequencies via
transfer function or Bechanical ippedance amalysls
) 173-33098
NBCHANICAL HEASUREMENT
Balancing equipment for jet engine componects,
conpressors, and turbine - Rotating type fer
measuring unbalapce in opbe or more than one
transverse planes.
[ SAE ARP 5872)
BECHAWICAL PROPERTIES
Bigh strength low density Hyfil carbon fiber
prepreg sheet properties and producticn for
aircraft applications

A73-33013

A732-33986
MBSOSPHRERE
1 model for studying the effects of injecting
contapinants into the stratosphere amnd mescsphere.

[AIAa PAPER 73=539] A73-33569
METAL PATIGUE
Exfoliation corrosion of alwainum alloys.
AT3-31737
sigonificance of intergranular corrosion inm
high-strength alumioud alloy products.
173=-31780

BETAL PLATES
Apnalysis of interaction characteristics of
barwonic forcing excitation and aircraft papel
flutter
[aD—-758264]
METEOROLOGICAL INSTHURENTS
pigital readout wind measurement and indicater
ayatea for data acguisition, processing and
display 1o airports for aircraft wind
information service

¥73-20075

A73=31318
pirports automated meteorclogical instramentation,
describing cloud base height telemeter and
trapsnissopeter for runway visibility neasurement
173=32563
AB¥ROEOLUGICAL PARAMETERS
computer prograps for ceiling and visibility
forecagting nsing air terminal weather data
[Fhi=-EE-73=13} NT3=25677
METEQOHGLOGICAL EARDAR
Light aircraft-borne low cost phased array X band
radar and display design reguirements for
weather detectiom and greund mapping
A73=32451
METROBOLOGICAL SATELLITES
Meteorological satellites in the service of
aeronautics
A73~32562

NETEORDLOGICAL SERVICRES
pigital readout wind measuregent and indicator
systen for data acquisition, processing and
display in airports for aircraft wind
inforpation service
273-31318

a-83

BILITARY RIRCRAFT

VOLHET transmission automation with the aid of the
"DECLAK' system using a speech synthetizer
a73-32429
Neteorological satellites in the service of
aeronautics
273-32562
WEPHOD OF CHARACTERISTICS
2 contribution to the theoretical and experimental
exapination of the flow through plane supersonic
deceleration cascades and supersoni¢ ComPrassor
TOtOrS.
[ ASSE PAPER 73~GT-17]
KICROBLECTBONICS
air traffic control technology progress review and
future forecast, noting microelectronics and
automation need in civil avionics

173-33094

B73-320479
MICROWAVE EQUIPMENHT
Perrite component for wavequide commutator used as
microvave switching element and wmpdulater,
noting application in navigation instruments and

avionics
173=30995
French civil aviation inexpensive € band landinq
gysten with ILS anqular coding and simplified
onboard equipment for STOL and Alpine airports
A73=32467
Microwave quidance system for aircraft landing,
discussing civil and pilitary requirements,
posltion neasurement capability, shadowing in
propagation, and ground reflecticn induced
siqnal fading
. AT3-32468
Pulse coded scanning beam picrowave landing systen
technology assessment for civil aviation
application, describing ground egquipment and
procedures
AT73-32469
Multiple path induced position errors in microwave
landing systems, considering beating beam and
Doppler systens based on time and frequency
division multiplexing respectively
AT3=3247%
Frequency hopping principle for precision L band
DHE as complepentary ald to wicrowave landing

systen
273-326%90
@he multipath challenge for the microwave landing
system.
A73-32503

MekoDsG.E. = Microwave Aircraft DPigital Guidance
Bquipnent: Description of the systenm
473-32508
Analysis of control and display device testing for
picrovave landing system =« Vol.
[ AD=758791]
pavelopment of control and display testing
requirements for evaluation of anicrowave landing
system - Vol. 2
[AD-7587921
BICEONAYE IMAGERTY
Microwave holography application to landing
without wisibility

H73-25713

HY3-25718

A713=-32497
MICEOWAVE TEANSEISSIOH
microwave guidance syster for aircraft landinqg,
discussing civil and military requirements,
pasition measurement capability, shadowing in
propagation, and ground reflection induced
signal fading
AT73-32469
NIDAIR COLLISIONS
pircraft in-flight vizibility sconspicuity/ during
daytime, discussing exterior paints, tapes and
high intensity lightlmng effectiveness for eidair
collision avoidance
A73-32661
MILITARY AIRCRAFT
ESCAPAC IEB stabilized esiection seat for Navy S=33
and Alr Force A-93 aircraft, describing
propulsion, stabilization, separation and
lateral divergence subsystenms
AT3=32669
The simulator industry and its contribution to
nilitary tralning regquiremsents.
A73-33208



MILITARY AVIATION

Feasibility study of applying air lubricated
bearings to gas turbine engines for pilitary
aircraft
[AD=-757869 1 ¥73=-28537

MILITARY AVIATICHE

Automated system of mized fcivil and military/

control
B73=324UY
BILITARY BRLICOPIEBRS

4 fliaht research program to define ¥YTOL visual
simolator requoirepents.

A73-33210

Experipental autostabilized tethered rotor
platform for recennaissance, compunications angd
ECE, discussing control system effectiveness
from f£light test results

A73=33736
BILITARY TECEROLOSY

The MADGE system - Operational results and stretch
potential,

L73=32505

HIL~STD-810 uniforr test methods for deteraining
oilitary equipment environmental resistance,
discussing inadeguacies, misapplications and
planned revision for improvement

A73=-313184
EILLING (MACHINING)
Tangent milling and spline approximation
techniques for wings
[ RAL=TH=33] R73=20524

AINICOMPULTERS
Hew structare of on~board microcomputers using
large-scale inteqrated logic circuits
A73=32478
BISSILE CONIROL
Russian book = Radio devices for flight vehicie
control systens.
h73=32421
BODOLATORS
Perrite component for wavequide comnutator used as
microvave switching element and modulator,
noting application in pavigation jinstruments and
avionics
173=30995
HONITORS
Independent Landing Nonitor for econcomic Cateqory
3 operation with fail-=operational auteland, fog
dissipatiop or fail-passive antoland plus
visibility augmentation
A73-324899
MOBOPULSE BADAR
The Corail radar = Automatic equipment for TUDWAY
surveillance
A73=3203%
MOTION PICTOBES
Flight sipulation visual image innovations,
including closed circuit television, motion
pictures and computer generated inagery with
vide angle presentation and day/night realizations
AT3=33205
HOLTIBNGINE VBHICLES
Analysis of factors affecting flight of
multi-engine aircraft with one engine inoperative
{ NASA=~TT-P-734 ] N73=2L060
ATLIYPATH TRARSHISSION
Huitiple path induced position errors in microwave
landing systens, considering beating bheam and
Dappler systems based on time and frequency
division multiplexing respectively

AT73-32471
The multipath challenqe for the microwvave landing
systet.
A73=32503
The BBDGE systam - Operational resalts and stretch
potential.
A73-32505

N

FATIONAL AIRSPACR UTILIZATION SYSTEN
Cbfectives, qoals, and program structure of
projaect to improve perforpance of air traffic
and control and navigation facilities within
Rational Airspace Systen
[ FRi-ED-21-2] N73-25703

R-niy

SUBJECT INDEBX

HATIONAY, AVIATION SYSTEAM
Definition and evaluation of three basic
alternative national aviation systems based an
forecasted increases in aviation denands
{PE-215533/1] A73-25081
FAVIGATION AIDS
Russian book - Air pavigation: Application of
radic navigational aids and automated navigatioen
conplexes,
A73-31471
Roskilde airport for Copenhagen netropolitan area
qeneral aviation and domestic air traffie,
describing runways, taxiways, drainage, torminal
facilities, ligbting and mavigation aids
373=-32364
Area naviqation computer TCE-71 A systen,
discussing central control display and data
@ntry uhits, inputs/outputs and operating modes
A73~-32855
Doppler YOR area navigation operational
principlea, emphasizing bearing accuracy
inprovenent compared to conventional VORE systens

_ 173-32456
The lovering of minima of third=-level and business
aircraft
A73=32876

Pesign of avionics diqital frequency synthesizer
with four phase locked loops fer aircraft
cobNunication and navigational alds
{AD-7596%%] N73=-25238

Air or inertial data addition to onboard
navigation systew for improved air traffic control

N73-25699

Objectives, goals, and program atructure of
project to improve performance of air traffic
and control and navigation facilities within
Fational Airspace System
[FPRA-ED=-21=21 N73=25703

BAVIGATION INSTRUMERTS

Russian book on civil aviatior aircraft and
kelicopter equipaent covering naviqation,
automatic control, electrical and oxygen sysStens
and aircraft instruments

373=31548
HAVIGATION SATELLITES

Optimal diqital omodwulation techniques for
aeronautical communications via satellite,
considering air naviqational systems for
transoceanic flight

A73-32480
NIIRIC OXIDEB

Concentration of OH and WO in YJ93-GE-3 engine
exhatats measured in situ by narrow=line UV
absorption.

[AIAL PAPER 73-506) A73=-335486

Subsonic jet atrcraft contribution to WOX in the
stratospheric ozone laver - 1968 to 1990,

EAIRM PAPER 73~5341% 373=33566
MITROGEN OXITDES

Reducticn of nitrogen oxide emlssions from a qas
turbine by fuel modifications,

[ ASME PAPER 73-GT-51) A73-33483

Establishment of criterla for oxides of nitrogen
enissions to comtrol air pollution contribution
from aircraft operating at ma4jor air termimals -
vol.

FREPTF-1162=-1-F0L=1] R73-24789

Bumerical apalysis of process for nitrogen oxide
formation in aircraft engine exhaust products
and develcopment of conputer program for
application of theory - Vol.

[ BEPT=1162-2~V0L=21] n73-28790

Development of computer progranm to analyze flow
conditions in gas turbine compressor for
application to reduction of nitrogen oxides from
aircraft engine exhaunst - vol. 3
[ REPT=1162=3=Y0L~3] H73=-204791

AQISE INTENSITY
Prediction and measurement of aircraft noisa.
373-33133

Evaluation of courses of action and costs to
reduce aircraft noise levels in vicinity of
airports
I BB=215611/51 R73-25080

Measured noise lovel data for proposed alrport
sites in Florida
[ PE=-21040459/01 N73-25737



SUBJRCT INDEX

BOISE POLLOTICH
Determinants for aircraft noise annoyancg - A
comparison between French and Scandinavian data.
A73~32915
Bealism ip environmental testing and control;
Froceedings of the Nineteenth Anpnual Technical
Neeting, Rpaheim, Calif., April 2=-5, 1973,
h73=33126
Bircraft preduced environmental noise and air
pollution, discussing related aircraft power
plant technology evelution
A73-33191
HOISE REDUCTION
Jet noise suppression technology proqress Ceview,
discussing Lighthill theoery of aercdynamic
noise, machinery noise and quiet aircraft future
A73=32186
VPR 614 tvin-jet short hanl aircraft, dlscussing
layput, puziliary power supply systen for ground
handling independence, surface movements
maneuverability and low noise characteristics
A73-32365
Aircraft poise abatement technological and soclal
aspects, considering aircraft desion, airport
noise pattern minimization and population removal
A73-32560
Determinants for aircraft neise aonoyance = B
corparison betwsan French and Scandinavian data.
A73-32915
Aizrcraft epgine noise redoction state of art,
discussing FAA requirements, Coacorde, DC-9% and
Bertin Aladinp II aircraft
273-32970
STOL Jet aircraft with variable pitch fan,
discussing engipe handling, noise reduction and
efficiency
A73=33189
High bypass fan engines for guiet propulsion and
optiral aircraft performance in military aand
compercial applications
A73=33180
High bypass ratio quiet turbofan engine for STOL
aireraft, emphasizing noise reducing design
based on low-speed variable pltch fan concept
A73=34040
Sonic boon minimization design for supersenic
trangport aircraft
[ VASR-TRN=-D=7218] N73-24065
Evaleation of courses of actlon and costs to
reduce aircraft noise levels in vicioity of
airperts
repE~215611/51 N73=-25080
NOISE SPECTRA
spectral moving frame Repreaentation of jet noise
by far field acoustic pressure autocorrelation
and density fuonpction
AT73~33681
FOISE TOLERAECE
Definitions and procedures for computing the
effective perceived noise level for flyover
aircraft noise.
[SAE ARP 1071] A73=-33015
BORDRSTRUCTIVE TEST3
¥opdestructive inspecticn method for jet engine
torbine blades.
[ASME EPAPER 73=-GT=921 aT3-33530
MONLINEAR ¥ILTERS
Wonlinear filter evaluation for estimating velhicle
position and velocity using satellites,
373-3341D
ROSR WABELS
Mathematical model for shimny auto-oscillations of
aircraft landing gear nose wheel with pneupatic
tire ander velocity changes
A73-310448
¥0ZZLE EFFICIENCY
Lift enqine bleed flow management for a V/5TCL
fighter reaction control system.

[A5HE PAFER 73=6T=70) A73-33521

pPerformance of jet V/STCL tactical aireraft nozzles.

[ ASHME PAPER 73=-GT=77] B73-33523
HOZZLES

Kolse tests on larqe scale model of externally
blown flap lift augmentation system using olxer
nozZle
[WRSA=TH-D-T2363 ¥73=-26059
HOCLEAR POTENTIAL
Nuclear power for air cushion vehicle
[HnSR-TH—X-68231] N73-24069

A-05

ORGANIZATIORS

MUCLEAR POWBE PLANES
Power plants, cost estimates, freighter missions,
conmercial feasibility and technology for
nuclear air cushion vehicles
R73=-32194
EUMERICAL BANALYSIS
Forplanar ¥ings in nonplanar qground effect.
A73=31744
German monoqraph — The flow arcund wings of
arbitrary planform in the case of supersonic
flow - 1 computational method.

173=32581
NUBERICAL INTEGRATION
A numerical integration method for the
determination of flutter speeds.
173=32163

HUMERICAL WEATHER PORBCASTING
Copputer programs for ceiling and visibility
forecasting using air terminal weather data
[Faa-RD=T73-131 R73=-25677

OCEAN SURPACE
Fog frequency and characteristics at the site of
the proposed New York offshora airport, as
compared with those at J. F. Kennedy
International Airpert = 3 prelipinary report.
273=31546
OIL BRIPLORATIOR
Rotary wing aircraft ecological advantages in
logqing, off shore oil exploration and short
haul passenqer transport for airport size
reducticn
A73=33185
QMEGA RAVIGATION SYSTEN
Effects of polar cap absorption events cn
performance of Omega navigation systes cperating
in higk latitudes
[aD-759¢09] N73-25718
ONBOARD EQUIPNENT
Rircraft onboard data link and Aerosat eaquipment
inteqration, considering antenna, daplexer,
amplifier and receiver systems

a73=-32428
onboard electronic equipment optimizatiom and
redundancy
173-32560

New structure of on~board picrocemputers using
large~scale ilnteqrated leqic circuits

A73=32478
systen of recording based on partial on-board
processing
273-32894

ONE DIMENSTIONAL FLOW
Generalized mathenatical model for gas turbine
dynamic behavior simulation based on one
dimensional flow theory with functicmal
integration for rotor speed time derivative

A7T3=-31629
OPENIKGS
Effect of openings on stresses in rigid pavenments,
a73-31387

OPERATIORAL FROELEMS
Sone remarks oL operational problems associated
with the introduction of automatic data
procesaing 1nto air traffic contrxel.
A73-32447
QPERATIONS BESEARCH
proceedings of conference on operaticmal problems
of air traffic control beacon systenm
{ FAA-NA~-T2-8B0] N73-25702
OPTICAL RADAER
Optical radar evaliation of techniques for fog
dissipation at alrports

[ ALD=758767) N73=25682
OPTINIZATION
Parameters of rational airfield pavement design
system.
[ ASCE PREPRIRT 17001 A73=31386
onboard electronic eguipment optimization and
redundancy
A73-32460
ORGANIZATIONS

History, evolution, and role of the Civil Aviation
Secretariat Geseral
A73-32554



OXIGRR

0XYCEN
Influence of air oxygen concentration on the
thernochemical stability of qet fuels
A73-31833
OZYGEd SUPFLY EQUIPEENT
Russiam book on civil aviation aircraft and
belicopter equipment covering mavigation,
astomatic control, electrical and oxyqen systeas
and aircraft instruments
A73-31548
OZONE ‘
¥umerical atmospheric circulaticn rodel of SST
effects opn stratospheric ozone distribution
[AIAX PAPER 73-529) 373-33563
Subsonic Jet aircraft contribution to HOx in the
stratospheric ozone layer = 1968 to 1990,
[ATIA2 PAPER 73=-538] AT3-335686

F)
P-1127 AIRCRARY
Flight tests to determine longitudipal aerodynamic
parapneters of P=1127 aircraft with vectored
thrust contral
[ HASA-TR-D-72961 N73-24066
PAHEL FLUTTER
Developaent of methods for approximating aivcraft
with asyametric elevator control to calculate
flutter characteristics
[ ARC-B/M=~3256] H73-24018
Development of methods for approximating aircraft
with asvametric elevator control to calculate
flutter characteristics
[ ARC=R/N=3256] R73=24018
PABACHUTE IESCENT
Dynamic parachute inflation model for
dimensicnless time and maximum force predictions
at high altitudes
FAIRA PAPER 73-450] aT3=-31436
Hoxtar design for parachute ejectiom and
depleoypent into airstream to decelerate
spacecraft and aircraft pilot escape nodules,
estirating hardware weight and reaction load
FAIAAR PAPER 73=859) A273=31845
Computerized six deqree of freedom parachute
deployment model for predicting entry
vehicle-decelerator dynanic responsge ta
aerodynamic forces and physical property changes
[AIRA PAPER 73i-4501 A73=31646
Performance/stability, of pidair recovery gysten
with tanden parachute confiquration, discussing
. 4liding and onongliding systens
TRILA PRPER 73=461) A73=31447
b parachute sanatch force theory incorporating line
disengagenent iwmpulses,
[LIAL PAPER 73-0641] A73=-31450
Development of a high~performance ringsail
parachute cluster,
[AIAR PAPER 73=4681 A73-31852
Development of an improved midair-retrieval
parachute system for drone/RPY aircraft.
(AIih PAPER 73=469] A73-31453
Several conputerized techniques to aid in the
design and optimization of parachute
deceleration and aerial=delivery systems.
[AIAA PAPER 13-488] AT73-31470
PARACHOYES
& model and calculation procedure for predicting
parachute inflation,
FATAL PAPER 73-053) 473-31439
Parachute gore shape and flow visualization during
transient and steady-state conditieans.
{AIAM PRPER 73-478] A73-31458
Relative perit of the disc-gap-band parachute
applied to individual aircrew wember escape,
[AIAR PAPER 73-483] A73-31465
Parachutes copputer aided desiqn and verformance
analysis systep development and operation,
presenting inforpation storage and retrieval
tasks aechanics
[AIAR PAPEH 73=-084} A73=314E66
Sinqle point emergency equipment divestzent systen
for instantanecus parachute harness, lap belt
and leq restraint release, describing
pyrotechnic actuation systes
A73=-32666
Desiqn and performance of launcher illupination
EB=-183 flare package for parachutes
[2D=-757731) . K73-24940

' ’ i-06

SUBJECT INDEX

Wind tunnel tests to determine inflatiom
characteristics of solid, flat, circular model
parachutes at subsonic speed and varioas
geometric confiqurations
{2D=759208] ¥73-25087

PARALLEL FLOW

Thin rectanqular lifting wing investigation at
spall angle of attack in parallel flow based on
Prandtl acceleration potential theory

A73-32126
PASSENGER AIGCRAFT

Skyjacking = Its domnestic ¢ivil and crimipal
ranifications,

A73=33102

Independently targeted short haul individual
rotorcraft for air taxi service, considering
traffic control system, market possibilities,
environmental impact and prodected mtilization

. 373=-3318¢

Patigne tests on Comet aircraft pressure cabin to
deternine effects of pressure cycles on
structural stability of cabin vindows
[ARC=-R/N-3249] R7I-28017

PASSENGEES

Air-ground transportation interface at airports,
examining baggage handling, ticketing, security
procedures, rapid transit access, in-airport
time and walking distances

273=331748
PAVENENTS
Parameters of rational airfield pavement design
systen.
[ASCE PEEPRIRT 1700] A73=31385
Effect of openings on stresses in rigid pavements.
A73=-31387
Subgrade strengthening of existing airfield IUnvays.
B73=-31398
Technical studies and research on airport
infrastructure
373=-32561

Inspection of Hunter Army Airfield, Savannah,
Georgia to determine condition of runways
[ aD=7573871) N73=262R5
Dﬂﬂwmmofunwu%furwuﬂmquw
runvay pavements
[AD=756806 ) N73-24286
FPAYLOADS
Large payload aircraft for Alaskan and Canadian
gas-olil transportation, examining alternative
pipeline economic factors and possible new North
Capadian island fuel fields
373=33183
WE-57F aircraft with instrument package for
kuclear test detection and upper atoosphere
raesearch, discussing range, altitude, speed,
payload capacity and onboard equipment
[AIARA PRPER 73~510] : 373-33548
I-38 stractural flight load data from Williams,
Roese, and Moody air Force Bases, Jun. 1970 to
Dec. 1971 .
faDp-759891] N73-25076
PERFORATRD PLATES
Effectiveness and heat transfer with full-coverage
£ilp cooling,
[A5SME PAPER 73-GT=187 273=33495
PEREFORBANCE
Porformnance of alrfield pavement construction
Joints under heavy aircraft loads
[ FAR=RD-72~-106 ] H73=25926
PERFORMANCE PREDICTION
Three bladed nodel rotor gust induced inpulsive
discrete noise characteristics prediction by
point dipole and rotational poise theories for
copparison with measurement

373=-32917
Comparative analyzis of turbine loss parameters.
[ASKE PAPER 73-GTI-91] 273=-33529

Development and application of aircraft
performance predictior methods for subsonic and
supersonic transport and fiqhter aircraft
[ AGARD=LS-56 ] N73=-24042
Ntomerical pethods for deteraining range and radius
of action perforsance of transperct and combat
aircraft and effects of variocus parameters on
performance . -
R73=-204083



SUBJECT IFDEL

Methods for evaluating and predicting airfield
perfornance of turboiet and turbofan aircraft
oPerating in conventional and short takdoft ‘modes

N73=-24004

DevE}opment of methods for predicting aircraft
£liqht paneaver and climb performance to show
effects of excess pawer and load factor

¥73=240485

Apalysis of parameters effecting cholce of engines
Eor trapsport and coabat aircraft duriang desiga
process

N73=-20048

Levelopment of computer preqram for deternining
gininun time traiectory anmd ccoparison with
gradient method of computation

N13-24053

Calculated performance map of high pressdre ratio
turbine designed for tarbofan simulator
{HASA~-TN-X=-28221 N73=25822

PEBFORMARCE TESTS

dircraft flight control head-up display systen
desiqn, equipment iastallation particulars,
rerforpance tests and merits evaluation

BT3-32508

Investiqation of the aerodynanic performance of
gpmall axial turbines,

[[ASME PAPER 73=-GT-3} A73-33481

Ezperinental evaluation of the effects of a blunt
leading edge on the performance of a tramsonic
rotor,

[ASME PAPER 73-GT=60) a73-33515

The role of testing in achieving aerospace systems
effoctiveness,

AT73=33605

DC9-30 refriqeration syaten diagnosis by computer,

373=-33658%

Static and cruise tests on series of 13 ft
diameter low disc loading rotors with variocus
blade twists
[ RASA-CE=-114625] N73-204063

Statistical performance test evaluation in
aercdynamic decvelopaent of Darit sallplane
[ CRANFIELD=AERO~=161] H73-25059

pesign and performance of alrcraft or spacecraft
differential maneuvering simulator
[ NASA-EN-D-7304] ¥73-25259

verformance data for single stage axial flow
conpressor with tandem airfoil blading
[ NASA=CE=121145] N73-25818
PERIODIC VABIRTIIONS

Dynanic gas temperature measurements in a gas
turbine tranaiticn duct exit.

[ ASME PAPER 73-5T=7] A73=-334485
PERT

Application of program evaluatfion and review
technigque for planning and panagement of air
transport operations
[ HASR-TT-F-742] H73=-25067

PERTERBATIOR THEORY

Transonic¢ perturbation equationm for studying
steady compressible flow past liftinqg and
nonlifting wibgs at high subsopic Mach numbers
[ NASA=CR~22461] N73~-24312

PHASE LOCKED SISTEMS

pesiqn of avionics digital freguency synthesizer
with four phase locked loops for aircraft
compinication and navigational aids
[ AD-759699] N73-25238

PHASED ARRAIS

Ligbt aircraft-borne low cost phased array X band
radar apd display design requirements for
weather detection and ground napping

’ A73-32451
PHYSIOLOGICAL TESTS

Inflated aix bag head restraints for prevention of
brain inturies dne to whiplash acceleration
during crash landings or ejection

: RT3-32654
PILGT PEEFQENANCE

Pilot-electronics-control surfaces as feedback
loop for ailrcraft flight contrel, discussing
instruments, pilot traiming and aircraft flying
qualities

A73-32472

Electronlic integrated flight data displays for
pilot workloead reduction at takeaff, approach
and landing, considering head-up and head-down
and colored systeas

3273-32506

A=37

PITOT TUBES

YTOL and STOL projects f£light siwulation trials
for autostabilization, head-up displays and
flight contrels effectiveness in handling
gyalities laprovement and pilet worklead reduction

273=-33209
FILOT TRAINING
Training simulator for civil aviation schools
A73-32511

Flight Simelation Symposium, 2nd, London, Enqland,

May 16, 17, 1973, Proceedings.
A73=33201
¢pecific Behavier Dbjective avproach to airline
flight simulation, featuring duplicate training
elinination and education time reduction
AT3-33202
kirline flight sioulator prograns for aircraft
type conversion training, outlining flight
instructor training, certification and
instructional aids
AT3=33203
dirline flight simulation vprogram, examining
visual system capacity for replacement of
in-flight training with pilot learning transfer
estimation and simnlation effectiveness appraisal
A73-332004

Flight siawlation visual image imnovations,
including closed circwit television, motion
pictures and cotputer generated imagery with
wide anqle presentation and day/night realizations

273=33205

The sipulator industry ard its contribution to
military training requirements.

A73=-33208

Royal Aircraft Establishment Aerodynamica Flight
Division flight simulators for ¥/STOL and
helicopters, enpbasizing handling, aircraft
pathematical models and cockpit simulatien

273=-33211

BOAC computer aided fliqht sipulators, detailing
sinulator systems history, Boeing 787 training
adaptation, and simulation types

: BT3I-33212
PIPE FLOW

Identification and coding of fluld and electrical
piping system functioms.

[ SAE BRIR 12731 873-33019
PIPBLIFES

Large payload aircraft for Alaskan and Canadian
gas—oil transportation, examining alternative
pipeline economic factors and possible mew North
Canadian island fuel fields

A73-33183
PIFBS (fUBES)

Potential of hot-isostatic pressing, hydrostatic
extrusion and deformable die tnbe tapering
processes to production of titaninm tubes
[AD-759508 ] ¥73-25532

PITCHING MOBRERTS

Analysis of aerodynamic loading for symametrically
tapered wings desctibing sipple harmonic
pitching oscillations of low freqnmency ;n
supersonic flow
[ ARC~A/M=329B1 K73-24019

Wind tunnel measurements of direct pitching
damping and stiffness derivatives for delta wing
and swept wing planforms
{ARC-R/M=-3419] N73-25009

Supersonic wind tumnel tests to measure overall
norral and side forces, rolling, pitching, and
yawing moments ob canard aircraft
[ ARC-B/M=32261 N73-25011

Measurenent of pitchibg moment deriyatives using
free oscillation technique on two dimensional
alrfoils of double wedge section and single
vedqe section
[ARC-R/¥-323041 N73=25025

Development and characteristics of test equipnent
for measurement of direct pitching acment
derivatives for two dimensional flow at 5ubsomic
and sopersonic speeds
T ARC-R/H=32571 N73-25027

FITOT TOBES

Haintenance of pitot-static systers of transport
aircraft,.

[ SAE AIR 975] A73-33014



PLRASTIC AIRCRAPT STREUCTURES

PLRSTIC AIRCRAFT STRUCEUHES
Lightaning protection for boron and graphite
reinforced plastic conposite aircraft
structures, discussing zeonal design concept and
chaonel internlttent contact with protrusions on
surface
273-33038
P=14 aircraft heoron-epoxy and graphite-epoxy
conpesite structure production protection
against degradation by lightoning discharqes,
discussing design, processing andg tests
AT73-33035
Glasg fabric structares, properties and designs of
reinforced polyester and epoxy laminates for
aercspace applications
173-33068
High strength low density Byfil carbon Fiber
prepreqg sheet properties and production for
aircraft applications
A73=33986
PLASTIC COATINGS
Elastomeric and ceramic coatings for aircraft and
nissile radomes protection in subsonic and
supersopic rain erosion environments
A73=33031
PLUG ROZZLRS
Experimental c¢old flow evalnation of ram air
cooled plung nozzle concept for afterburming
turbodet engines in static altitude facility
[ NASA-THM-I-2811] K73-25823
PLOBES
Aircraft exhanst plume dispersion and flight
corridor concentration profiles in stratosphere
ag function of flight freguency and scale
dopendent diffesion
[AIRA PAPER 73~532] 273-33565
POINT SQURCES
A three~dimensional stxatospheric point=sonrce
tracer experiment and its implicatioms for
dispersion of effluent from a fleet of
sypersonic aircraft,
(RAIAA PAPER 73-528] 173=-33562
POLAR CAP ABSOBPTION
Effects of polar cap absorption events on
performance of Omega navigation system operating
in bigh latitades
[ AD=-759009] R73=25718
POPULATION THEORY
Analysis of early failures in unequal size sanples,

K73-33622
POSITION EBRRORS
Pilt-table aliqnment for inertial=-platform
maibtenapce without & surveyed site.
AT3-31728

Heltiple path induced position errors in microwave
landing systems, councsiderimg beating beam and
Doppler systems based on tine and freguency
division multiplexing respectively

273=-32471
Position errors in airspeed calibration methads
[BAL~TR=298] NT3=-28477

POSITION INDICATORS
PBS-systen for determination of position of flight
inspection aircraft for control of ILS-and VOR
facilities,
A73-32449
Microvave quidance system for aircraft landing,
discussing civil and pilitary requirements,
positicon measurement capability, shadowing in
propagation, and qround reflection induced
sigqnal fading
A73-32668
POTENTIAL FLOW
Pressnre distripution on mnlticomponent airfeils
in two dipensional incompressible potential
fiow, using Martensen=Jacob vorticity
distribution method to derive Fredholn type
circulation eqgunation
A73~31637
Conmputerized three déimensional calculations of
hypersustained aircraft in viscous potential
flov in terms of boundary lavers and wakes
A73~32816
L vake and an eddy in a rotating, radial-flow
passaqe, I = Experimental chssrvations.
[ASKEE PAPER 73-GT=571 373-33512

A-i8

SOBJECT INDEX

Plane unsteadvy irrotational f£low of ideal
incompressible fluid through turbomachine stage
due to interaction bhetween stationary and moving
grids

A73=-38015
POTEBTIIAL THRORY

Thin rectanqular lifting wing investigqation at
small angle of attack in parallel flow based on
Prandtl acceleration potential theory

A73-32126
POWDRR METALLURGY

Bot isostatic pressing of titaniem alloys for
torbine engine components.

[ASME PLPEE 73-GT-63] 173=3351%
PONER SPECTERA

Beasuvrement nf powver spectra of waveforms derived
from vibrating blades in axial coapressor and
application to determine dawmping factor of blades
[ARC=-R/M=-32531 - u73=-24014

Root mean square center of gravity azccelerations
apd nndercarriage forces for taxling KE-135
tanker aircraft
[ CRANFIELD-~AERO=15] H73-25060

PREDICETON ANARLYSIS TRCHNIQUES
Prediction and neasurement of aircraft noise,
A73-33133

Development and application of aircraft
verformance prediction methods for subsonic and
supersonic trapsport and figqhter aircraft
[ AGARD~LS=56] HT3-24042

PRRINFPHEGRATION

High strength lov demnsity Hyfil carbonm fiber
prepredq sheet properties and production for
aircraft applications

A73=33986
PRESSURE

Wind tunnel tests to determine pressure
distributions for four percent thick, circular
arc, biconvex airfoil at tramschic speeds
[ARC-E/N-31B801 N73-25002

PRESSORR DISTRIBOUTION

Pressure distribution on mnlticomponent airfeils
in two dimensional incompressible potential
flow, nsing Martensen=-Jacob verticity
distribuation method to derive Fredholm type
circulation equation

273=31637

Experimental results in the case of the Nonweiler
wave-rider in the subsonic, tranmsenic, and
supersonic range

373=33265
Lift and measurements im an aerofoil in unsteady
flow,
fASKE PRPER 73=-GT-01] 273-33503

Pressure measurewents on the rotating blades of an
axial-flov coapresasor,
[ASME PAPER 73=-GT-79] A73=-33524
Numerical analysis of pressure distribution in
inconpressible flow on tvwo dimensienal airfoils
near qround
[ARC=-R/M-3238] §73=-20000
Analysis of pressare distribution and surface flow
on half models of wipgs with curved tips and 60
deqree aweepback
[ARC~R/M~3248 N73-28001
dnalyais of flow developnent over plane, half-wing
with cropped-delta planform using surface
pregsure distributions and oil flov patterns
with variations in incidence and Mach number
[ BRC=2/M-3286] N73=24008
Calculation of spanwise loading on sweptback wings
with trailing edge flaps using data obtained
from electric tank tests
[ ARC=E/M=34B7} B73-25010
Wind tumnel tests to determine pressure
distribution on two dimensiomnal airfoil with
pylon mounted stores at subsonic speeds asing
P=L aircraft model
[ aD~759582} H73-25053
PRESSURE EFFBCTS
Clipate simulation via envircomental test chanmbers
efanining mechanical, thermal and pressdre
effects to deteraine functional conponent
suitability
A73=-33382



SUBJECT INDEX

PEBSSURE GRADIENTS
Developnent of fernmulas for calculating gradients
and erdipnates of camber surfaces of sweptback
¥ings of arbitrary planform with subsonic
leading edqges and specified load distribution
[ RRC~R/n-32171 N73=-25000
PHESSORE ENASURBMENTS
Pressure neasuremeats om the rotating blades of an
axial-flow compressor,
[ASME PAPEBR 73-GT-791 A73=-33524
PHESSURE EEDUCTION
Internal performance of mixed cowpression
axisymmeotric inlet model at Mach 0.8 to 2,65
[ NASA-TH-D-73201 ¥73-256817
FPARSSURIZET CARINS
Pressurized fuselage desian stuedies for short haul
transport aircraft, discussing sandwich
structures and bonding techniques for Al amd Ti
alloy censtruction materials
a73-23069
Patigue tests on Comet aircraft pressure cabin to
deterpine effects of pressure cycles on
strocturel stabllity of cabin windows
[ ABC~-B/N~3248] N73-264017
FRINTQUIS
hutcomation of the printe-cut of strips of flight
plaps for air traffi¢ control
. A73-32041
PRODOCTIION ENGIREERING
Statistical performance test evaluation inm
aerodvnapic development of Dart sailplane
[CRANFIELD-AERO=16] H73=25059
PROJECT BANAGEMERT
Comparison of mabaqement, planning and control for
Hiarcd avionics systezs and hospital projects
R73=284971
PROJECT PLASHIBG
Design considerations for offshore airports.
A73-31527
Dennark offshore sirport proiects pregress reports
covering historical background, present status,
pollitical efforts, leglslation, market
retention, access problem and technical design
congiderations
273=31537
Canadian qovernment planning for second land based
or oftshore jet airport in Toronte axea,
considering environmental and connunity factors
A73=31545
Copparison of manageaent, plapning and contreol for
¥imrod avionics systen and hospital preojects
N73-24971
PROJBCTILES
Computer program for shock and blast loading
characteristics high explesive proiectile
detonation in aircraft
rap=7593021 W13-25972
PROPULSION SYSTBE CONFPIGURATIONS
Design considerations for supersonic ¥/STOL

aircraft.

[ASME PAPER T73-6I-65] R73-33517
¥/5T0L airframes/propulsion integration problem

areas.

[ASME PAPER T3=-GT=76] A73=33522

PROPULSION SYSTEM PBRFORHANCE

Bigh bypass fan engines for guiet propulsion and
optimal aircraft performance ip military and
coamercial applications

473-33490

FASA research commercial VEPOL traaspert propulsion
gystan specifications and components
developnent, discussing lift fan propalsion
wethod for aircraft attitede coatrel

{ASME PAFER 73=GT=24] A73=-33498
Comparative analysis of turbine loss paramnetears.
[ASME PRPER 73=GP=31] 473-33529

Development of two methods for optimizing desige
of subsonic, swept wing jet transport aircraft
N73=24058
PROPULSIYE EPFICIEECY
Investigation of the aercdynamic performance of
small axial turbines.
[fASAE PAPER 73-GT=31 A73=-33481
PROTECTIVE COATINGS
S5and erosion tests and protective coatings for
aircraft jet and turbojet engines and helicopter
compressor airfeils
273-33029

A-49

BADAR EQUIPHENT

Elastomeric and ceranmic coatings for aircraft and
nissile radomes protection in subsonic and
supersonic rain erosion environments

A73=33001
POLSE CODE MODULATIQN

Pulse coded scanning beam microwave landing systen
technology assessment for civil aviation
application, @escribing ground equipment and
procedures

373-32469
POLSE COMMURICATION

pigital transmission techniques for ATC satellite
system, considering technlcal and economic
aspects of various coding systems

A73=-32427

PYROTRCHRICS
Desiqn and performance of launcher illumination
¥M=183 flare package for parachutes
[ap-7577311] NT3-24940

QUALITY CONTROL
Analysis of early failmres in upequal size sanples.
373~33622

R
BADAR
Freguency modulated radar systems for range
finding, velocity measureament, and altimeters
¥73=-25162
BRADAR ANTENRAS
Light aircraft=borne low cost phased arcvay ¥ band
radar and display design requirements for
woather detection and ground mapping
A73=-32851
RADAR APFFEOACH CONTROL
The Corall radar - Automatic equipment for runway
surveillance
a73=-32431
BADAR BEACONS
FM air treffic control systems projected
improvemnents, including microwave landing
system, aeronautical satellites, electronic
voice switching and discrete address radar beacen
273=-33179
Portable beacon test site for enroute radar
coverage in airport vicinity
[ FRA-RD=73-4%] H73-24266
Discretely addressable radar beacon system with
alrborne transponders and qround-air-qround data
link for air traffic comtrol
[ FAR=RD~T3~481 R73=-25701
Proceedings of conference on operatiopal problens
of air traffic control beacon systen
[FAR=HA=T2=80] N73-25702
EADAR DATA
Radar data digital relay from ontlying stations to
ATC centers for air traffic image inteqratiom,
discussing computerized plotting and
alphannmeric display techniques
AT3=32R35
ATC radar inforaation processing systens
optimization, discussing hard- and software
selection criteria
B73=-324R0
ATC systenm with radar data processing, discussing
hardware and software organizatiop, programped
legic inteqration possibilities and functional
flexibility
A73-32445
BADAR EQUIPMERT
Vibration and shock gqualification testing of an
airborne early warning radar.
A73=-33137
Airborne air to air and air to ground fire control
radar systems for all-weather fighter aircraft,
erphasizing cost effectiveness through
modularity and commonality
A73=-34041
Developaent and characteristics of air traffic
control radar and associated signal and display
processing equipnent
[ FAAR-RD~73=-35] N73=25178



RADAR IMAGERY

EADAR IMAGERY
Badioqoniometric vectors superpesition on ATC
Doppler radar image, noting direction finding
display availability and echoes ideptification
A73~32439
Application of the visualization of radar
information in television
173~32084
RADAR MAPS
Light aircraft-borne low cost phased array I bard
radar and display design requirenents for
wveather detection and ground mapping
A73-32051
RADAR SCANFVING
Pulse coded scanning beam microwave landing system
technology assessment for civil aviation
application, describing qround equipment and
proceduzres
173=-32469
analysis of data rate reguirements for low
visibility approach with scanning bear landing
guidance systen
I 4D-758786 ]
RADAR TRACKING
hutomatic radar terminal systea SARTS/ for hiqgh
density ATC centers, noting improved target
identification and alphamumeric data display
A73=31133
Use of associative processors for radar data
processing in air traffic control systens,
A73=32434
The London Air Traffic Control Gentre radar data
Processing system.

N73=25719

A73-32485
EADARSCOPRY
Bhutomatic radar termipnal system /ARTS/ for high
Aensity ATC centers, noting improved tarqet
identification and alpbanumeric data display
h73-31133
RADIAL FLOW
A wake and an eddy in a rotating, radial-=flow
passagqe. I = Experimental obgervations,
[ASME PAPER 73-GT=57]
RADIATION DISTRIBUTICH
Acoustic radiatiom from the end of a
two-dimensional duct ~ Effacts of uniform flow
and duct lining,

A73=33312

AT3=-32914
RADIC ALTIMETEES
Study of the integrity of an equipment =
Application to radie altimeters for cateqory IIE
landing
B73-32493
RADIO COMMUNICATION
VOLHET transhission autodbation with the aid of the
TDECLAM' s5ystem using @ speech syothetizar
L73-32429
RADIOQ CONTROL
RBussian book = Radic devices for flight vehicle
control systems.
273~32421
RADIC DIRERCTION FINDERS
Badiogoniometric vactors superpusition on ATC
Doppler radar image, moting direction finding
display availability and echoes identification
A73=32838
HADIO FRREQUBRCIES
Computer program for selection of radio
freqeencies wused in VOE, ILS, and Tacans/DHE air
navigation systems
[PRA-HA=T3=4]
RADIO FREQUEBCY INTERFERENCE
Interference in diqital voice data link betveen
aircraft and qround traffic control
[ PAAR~RD=73-£31
BEADIO BAVIGATION
Russian book - Air navigation: Application of
radio naviqatiopal aids and automated pavigation
conplaxes,

¥73-25700

N73=-204185

A73-31871
Radioc navigation and landing aid equipment for
pajor airports and airlines, noting simplified
equipment for minor airports
A73-32559

A-50

SOBJECT INDBX

RADIO EELAY SYSTENS
Optimal digital medulation techniques for
aeronautical coemunications via satellite,
considering air navigational systems for
transoceanic fiight
A73~324480
EADTO TRANSAITTBES
Technologies applicable to the developrent of an
onboard L-band transmitter
A73-32491
BADIOGONIOMBTERS
Radlogoniometric vectors superposition on ATC
Doppler radar ipage, noting directiom finding
display availability and echoes identification
273=324338
RADOME MATERIALS
Elastomeric and ceramic coatings for aircraft and
missile radomes protection in subsonic and
supersonic rain erosion environments
AT3=-33031
RAIN INPACT DAMAGE
Blastomeric and ceraeic coatings for aircraft and
pissile radomes protection in subsonic and
Supersonic rain eresion enviroaments

473-33031%
BANDON VIBRATION
b Dtnerical inteqration method for the
determination of flutter speeds.
AT3-32163
BARGE EBRRORS
An analysis of helicopter rotor modulation
interference,
A73-317"N1

BARGE PINDERS
Freguency nodulated radar systems for ranqge
finding, velocity measerement, and altipeters
N7 3~-25162
EANGEFINDING
Fonlinear filter evaluation for estimating wehicle
positicn and velocity using satellites,
473=33010
BRAPID TRANSIT SYSTEBS
dir=ground transportation interface at airports,
examining baggage handling, ticketing, security
proceduras, rapid transit access, in-airport
time and walking distances
A73-33178
REACTION CONTROL
Lift engine bleed flow management for a V/5TOL
fighter reaction control system,
[ASHE PAPER 73=GT=70]
BEAL TIME OPERATION
Bse of associative processors for radar data
processing in alr traffic control systens,
A73~32430
KADAP =~ Inplenmentation of a large size real time
data processing system.

A473-33521

L713-32448
Real tipe information processing automated systens
for ATC, considering reliability based on
redundancy
AT3-32483
RECOBNAISSAECE AYBCRAFT
Experimental autostabjilized tethered rotor
platforw for reconnaissance, comnmanications and
ECA, discuszsing control system effectiveness
fron flight test resuits
A73=-33736
BECOEDING INSTREUMBRTS
ARINC-573 recording system - Application to

maintenance
B73=32462
System of recording based on partial on=-board
processing
A73-3289%

RECOVERY PARACHUTES

Perforpance/stability of midair recovery systen
with tanden parachute configquration, discussing
qliding and nongliding systens
[(AIRA PRPER 73=861]

Prone recovery surface impact and midair
techniques invelving parachutes and/or hot-air
balloons, considering T2L0S/Low Altitude
Snpersonic Target recovery capability
[RIAR PAPER 73-865]

AT73-31087

R73-31451



SUBJECT INDEX

Bircraft recovery by inflatable wing canopy with
steel cable or fiber suspension lines,
discussing aerodynamic characteristics,
suspension system and centrifugal cempressor
berfarmance
[AIaa PaPER 73=-670] A73=-314584
A1 airdrop system for testing large parachutes for
recovery of lcads in excess of 50,000 lb.
[AIA} PAPER 73-471} B73-31055
A 14, 2-ft-Do variable-porosity conical ribbeon
chute for supersonic application.
[AIAA PAPEE 73=-4721% AT3=-31456
F/RP~101 etection seat upgrade kit for performance
igprovenment, discussing propulsion, trajectory
control, smubber system and rapid recovery
varachute opening
27332667
RECTANGULAR WINGS
A theory for rectangular wings with small tip
¢learance in a channel,
373=-31120
Thin rectangular lifting wipg investigation at
small angle of attack in parallel flow based on
Prandtl acceleration potential theory
aT3-32126
Pevelopment of continual solution for stress
distribution due to thermal stresses 1ear roots
of rectangular wings
FABC=R/K=3236] N73-28030
survey of aercdynamic derivative measuremects for
uns¥ept rectangular wings and delta wings with
enphasis ao main surface pitching moment
derivatives
[ ARC-R/M=-3232] B73=-25020
EEDUNDANCY
The safety, the reliability, and redundancy in the
automatic flight conmtrel aystem of the A300-B

Airbus
A73-32859
oOnbeard electronic equipnent optimization and
redandancy
A73-32H460

REDUNDART CONPONENES

punad redundant fly by wire servocontrol systea
design and tests in F-8C high speed jet
alrcraft, using fails/safe hydraulic actwators

A73-33080
BERFS
Honolulu International Airpoert reef runway.
273-31538
BEBNTRY VBHICLES

Computerized six degree of freedom parachute
deplovaent model for predicting entry
vehicle-decelerator dynamic response to
aerodynamic forces and physical property changes
[AIbA PAPER 73-860] 373-31446

REFRIGERATING BACHINBRY
pC%30 refrigeration system diagnosis by computer.
A73-33658
RRGENEBATION (ENGINEERING}

Low eaissions combustion for the regenarative gas
turbine. I = Theoretical and desiqnp
considerations.

[A58E PAPER 73-GT-11] aT3-33489

Low erissions combustion for the regenerative gas
turbine, II ~ Experimental techniques, results,
and assessnent.

[ASHE PAPER 73-6T-12] A73-33490
RBINPOBCED PLASTICS

Lightning pretection for boron and graphite
reinforced plastic conposite aircraft
gtroctures, discassing zonal design coacept and
channel intermittent comtact with protrusicns on
surface

173-33034

F=-14 aircraft horon-epoxy and graphite~epoxy
conposite structure production protection
against degqradation by lightping discharges,
discussing desziqn, processing and tests

a73=33Q35

Glass fabric structures, properties and desiqns of
reinforced polyester and epoXY laminpates for
aerospace applications

h73=33060

High strength low density Hyfil carbon fiber
prepreg sheet properties and prudu:tlon for
aircraft applications

AT3-33986

' =51

RBSCUE OPERATIONS

Boron composites ~ Statos in the USA.
. 273-34042
REINFORCING FIBERS
Lightning protection for boron and graphite fibers
in epoxy resins for aircraft composite structures
373=33032
RELIRBILITY ANALYSIS
The safety, the reliability, and redundancy in the
automatic flight control system of the 2300-B

Airbus
A73-32059
Onboard electronic equipment optinizaticn .and
redundancy
373-32460

Study of the inteqrity of an eguipaent - -
Application to radio altimeters for category III

landing
A73-32093
tnalysis of the reliability of airborme material
in an airline company - Objectives and methods
A73=32495
Aydrofluidic component and system reliability.
AT3=334T78
3 current turbine engine maintenance proqram and
the experience apd logic upon which it is based.
[ ASME PAPER 73~-GT-8%1] A73-33526
aonual Reliability and Maintainabhility Svymposium,
philadelphia, Pa., Jaouary 23-25, 1973,
Proceedings.
A7 3-33601
Integrated reliability and safety analysis of the
DC-10 all-weather landing systen.
173=33601
Computer prograb for Eguipment Improvement
Recommendation /BEIR/ evaluation relative to
reliability, availability, invertory cost and
total annoal expenditure in Arny engineering
nanagesent decision making

473=33653
Analysis of coeclant £low in transpiration~cooled
vanes '
{ FaSA-TN-D-7341] H73=25966

BRELIABILITY ENGINBERING
Real timpe information processing automated systeus
for ATC, considering reliability based on
redundancy
A73-320483
Llimitations in the use of all-electric systems for
vital application in givil aircraft.
A73-32892
Annual Reliability and Maintaipability Symposium,
Philadelphia, Pa., January 23=-25, 1973,
Proceedings.
A73=33601
ARROTE COBTROL
Developaent of an improved midair«retrieval
parachute system for drone/RPV alrcraft.
[AIALR PAPER 73-469) 273=31453
Bn oonidirectional qliding ribbom parachute and
control system.
[AI22 PAPBR 73-4BG6 ] 273-31468
Independently targeted short hanl individual
rotorcraft for air taxi service, considering
traffic control system, market possibilities,
env;ronmental inpact and projected ntilization
373=-33186
bevelopment and evaluatiom of dlsplay and control
egquipnent for remotely piloted wehicles
[AD-757761] K73-24077
BEEROTE SEESORS
A VOR sensor of advanced design = The Bendix
RVA-33A.
AT3-32450
A% ILS5 senser for fail operative automand systeas
= The Bendix RIA=32A.
3473=32u41
BREMOTELY PILOEED YEEICLES
Nevelopment and evaluation of display and control
eqaipaent for renotelv piloted vehicles
(ap-~757761) R73=-24D77
Application of qrounﬂ effect nachine landing
systems for recovery of repotely piloted vehicles
[AD=75B873891 ¥73-26079
HESCUE OFERATIONS
Perforrance/stability of midair recovery systenm
with tandem parachute confiquration, discussing
qliding and nongliding systems
(ATIAR PAPER 73-861] AT 3=31447



BERSRARCH AIRCRAFT

Aircraft recovery by inflatable wing canopy with
steel cable or fiber suspension lines,
discussing aerodvnanic characteristics,
suspension system and centrifugal compressor
performance
[AIAR PAPER 73-470] 373-31454
Survival and Flight Equipaent Association, Annual
Synposium, 10th, Phoenix, Ariz,, October 2-5,
1972, Procesedings.
273-32653
Stowable deplovable autogyro aircrew vehicle
escape [otoseat /SAVER/ canversiom to flight
vehicle for advanced escape rescue capability
/BERCAB/ from hostile areas
BAT3-326T4
EBSEARCH MAIRCEAPT
¥AS2 research commercial VT0L transport preopulsien
systen specifications and components
daveloprent, discussing lift fan propulsion
method for aircraft attitude control
[ASNE PAPER 73=-GT=-24) 273~33498
Feasibllity of wodifying sapersonic drone
configuration into retiotely controlled research
vehicle
[ ¥ASA=-CH-112323] H73-24057
BESEARCH AND DEVELOPMENT
The air traffic control B & D program of the
Pederal Aviation Administration.
B73=-32437
Civil aviation research patterns, discussing
effects of nconregular carrier competition and
Boeing 767 introductian
273=-32557
BESEARCH PHOJECTS
Besearch projects involving aerodynamics,
aerodynamic heating, aerodypanic forces,
airframes, structural analysis, and fluid
mechanics = vol, 1
N73=23995
Besearch prodjects involving boundary layer £law,
heat transfer during aerodynamic heating,
atmospheric turbulence effects, and airframe
structural analysis - Vol. 2
§73=24011
Research projects in theoretical and practical
aerodynamics - Vol. 1
N73-24999
RESUBART FREQUBNCIES
EBesonance tests of delta wing aircraft podel to
deternine effect of stiffness changes of wing
Spars on frequencies and modes of vibration
[ ARC=B/N-32681 R73-25031
RBSQURCE ALLOCATION
Air Force Increase Reliability of Operational
Systens computer progran and mathematical models
for economic logistic resource allecations and
cost effective syster modification
AT3~33627
BREEARDERS (DEVICRS)
UPSTARS - R single escape subsysten providing
stabilization, retardation, and separation.
873-32668
BEYHOLDS NURBER
Computational program for calculating the
Be-nunber—depandent polar of a glider with
arbitrary double trapezoidal wing
A73-33024
RABOLOGY
Ancmalous rheelogical characteristics of :
high-internal-phase~ratio emulsions containing
97 to 98 percent liguld fuel as dispersed phase
[ AD-758508) H13=26779
RIEBON PARACHUTES
Apalysis of deployment and inflatiom of large
ribbon parachutes.
[AIAL PRPER 73=851) h73-31837
b 14,2~ft=Do variable=porosity conical ribbon
chute for supersonic application.
TAYALA PRPER T3-472] 373-31856
DPrag and stability characteristics of high-speed
parachutes in the tramsonic range,
[AI&4 PAPERR 13=-073] A73-31457
An obpidirectional giiding ribbon parachote and
contrel system.
[AIBA PAPER 73-686] A73=31468
Several computerized techniques to aid in the
desiqn and optimization of parachuote
deceleration anad aerial-delivery systens.
[AIMM PAPER 73-888) A73-31470
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SUBJBCT INDEX

BIGID ROTORS
Desigqn, developaent, and testing of inflexible
blade, hingeless rotor system with hydranlic
rotor control system
FAD=-758514] §73-20081
Rumerical analysis of bending of rotating beans
with application to linear flap=laq stability of
hingeless rotary wings using pnonlinear equations
[ HASA=TH=%=2770] R73=-24897
BOCRET CATAPULTS
P/BEF=101 edection seat upgrade kit for perfornance
improvement, discussing propulsion, trajectory
control, snukber system and rapid recovery
parachute opening
A73-~32667
BOLLER BERRIKGS
Optimum roller bearing design for use in heavy
1ift helicopter rotor transnission second stage
planetary systen
[AD=755535] ¥73=-24500
BOLLIBG CONTACT LOADS
Spherical dehris - Its occurrence, forpation and
sigpificance in rolliog contact fatique,
A73=-38029
BOLLING HONENTS
Roll coupling acment of deflected wing=body
cembination.
A73=31573
Finite chord effects on vortex induced large
aspect ratio wing loads, noting rolling moment
magnitude overestipate from 1ifting line solution
273=31670
Measurenents of roll damping derivative of three
wing planforns usiang free light roll balance
technique for Mach numbers from 0,7 to 1.4
[ ARC~R/HM-32781 H73-24005
Funerical analysis of aircraft rolling performance
and effect of cross=-coupling of lateral and
longitudinal wotions
[ ARC=-R/M=-3309] ¥73-28010
Supersonic wind tunnel tests to measure overall
normal gnd side forces, rolling, pitching, and
yavwing monents on canard aircraft
[ ARC-R/M=3226) K73=25011
ROOT-HEAN-SQUARE BRRORS
Root mean sguare center of gravity accelerations
and undercarriaqe forces for taxiing KC~135
tanker aircraft
[ CEANFIELD~AREEOQ-151 R73=25060
ROTARY STABILITY
Newkirkx effect = Therpally ivduced dynamic
instability of high-speed rotors.
[ASEE PAPER 73=-GT=26] 473=-33499
BOTARY WIRG AIRCERAFT
Botary wing aircraft ecological advantaqges in
logging, off shore oil expleration and short
haul passenger transport for airport size

reduction
A73-33185
Synthesls of hover awtopilots for rotary wing ¥TOL
aireraft
[ RASE~CR=132053) F73-20071
BROTARY WIHGS
an analysis of helicopter rotor modulation
interference.
A73-31131

Sope findings from a preliminary fatique
experionent with model light-allcy specimens
. 273=-32191
Three dimensional flow abalysis for helicopter
rotor aerodypanic desiqgn, copaidering mach
number, inclination, angle of attack,
trajectory, Reynolds number and vortex sheddineg
aT73I=-32973
Feasibility and cost effectiveness of expendable
main rotor blades on DHE-1 helicopter
[AD=-758464 ] H73-29078
besign, development, and testing of inflexible
blade, hingeless rotor system with hydraulic
rotor control systen
[AD~758514) ¥73-24081
Optinua roller bearing desiqp for use in heavy
lift helicopter rotor transmission secoend stage
planetary system
[ AD-7555351 N7 3-24540
Bumerical apalysis of bending of rotating beams
with application to linear flap=lag stability of
hingeless rotary wings using nonlinear equations
[ FASA=TH=-1=2770] R73-28897



STUBJECT INDEX

Besearch projects in theoretical and practical
aerodynapics « Vol. 2
N7 3=25020
Development of method for calculating spanwise
loading on helicopter rotor blades in forward
flight at various azimuth angles

{ARC~B/§-3318] N73-25032
Desiqn studies and model test results of

folding-proproter aircraft comcept

[AD=7595341 N7 3-25086

Berodynamic characteristics and noise attenuation
effects of leading edqe serrations on rotary wiags
{AD~7550281 R73-25088

ROIATING FLIUIDS

A wake and an eddy in a rotating, radial-flow
passage, I ~ Experipmental chservatiomns,
{ASNE PAPER 73-6T-57]

BROTATING STALLS

Conditions of rotating stall suppression im axial

CODPLEessOLs

AT3-33512

A73-33964
BQTOR AEROUDYNARICS
Three dimensional f£low apalysis for helicopter
rotor aerodynamic design, considering Hach
nunber, inclipatian, angle of attack,
trajectory, heynolds naaber and vortex shedding
A73=32973
Sstatlic and cruise tests on series of 13 ft
dlapeter low disc loading rotors with various
tlade twists
[ HASA=CR=114625]
EOTOR BLADES
Three bladed model rotor gust induced iwmpulsive
discrete noise characteristics prediction by
point dipole and rotatlopal noise theories for
copparison with measurement

H73-24063

273=-32917

Bffect of rotor design tip speed on aercdynaoic
perfornance of a model YTOL lift fan under
static and crossflow conditions.

[ ASME PAPER 73=GT=21
FOTOR BLADES (TURBOMACHINERT)

The use of a finlte difference tachnigue to
predict cascade, stator, and rotor deviation
angles and optimum angles of attack.

[aSME PAPER 73-G2=107% 173-33688

3 contribution to the theoretical and experimental
exapination of the flow through plane supersonic
deceleration cascades and supersoblc compressor
rotors.

[ASME PAPER 73-GT-171] AT3=-334894
conditicns of rotating stall suppression in axial
CONPLesSSUrS

173~33480

a73-33964
RQTOR LIFT
Upstreasn attenuation and quasi-steady rotor lift
fluctuations in asynmetric flows in axial
CAnpressors,
[ASKE PARPER 73=-GT=301]
EQLOR SPEED
Geperalized mathematical meodel for gas turbine
dynamic behavior simulation based on one
dimensional flow theory with functional
inteqration for rotor speed tinme derivative

173=33501

173-21629
Fevkirk effect - Thernally induced dyunanic
instability of high-speed rotors.
[ASME PAPER T3-GT=261 473=33499

ROTOECRAFT AIBRCEAFE
Independently targeted short haul individual
rotoreraft for air taxi service, considering
traffic control system, market possibilities,
environmental impact and projected atilization
173=-33186
ROGTORS
Balancing equippent for jet engine coapomenis,
compressers, and turbine - Rotating type for
seasurisg unbalance in ooe or more than one
transverse planes.
[SBE ARE 5871]
ROOTES
International regional rental systeuw for air
transportation ground installations and route
services, discussing ICAO recommendations
A73=329T1

A73-33013

RUNWAY ALIGBBEET
ip instrument approach system for Homng-Komg
International Airport.
A73-32064

A=53

SAFETY HANAGEHEENT

RUBWAY CONDIFIOES
Fog frequency and characteristicg at the site of
the proposed Wew York offshore airport, as
conpared with those at J. F. KEennedy
Interpational Airport - i preliminary report.
L73-31546
Techtical studies and research on alrport
infrastructure
A73~-32561
Developoent of procedures for repairing damaged
run¥ay pavements
[ AD-7356B06 1
RUNEAY LIGHIS
Operatiochal considerations in the design of
offshore airports,.

W73=24286

A73=31532
pirport lighting systems as vigual landing aids,
digcussing runway disposition, brightness
levels, bean orientation, visibility factors and
fleshing lights

B73-32974
BORWAYS
Subgrade streangthening of eristing airfield runways.
173=-311388
Honoluln International Airport reef rupway.
A73=3153¢8

Runway viswal range equaticn derivation, taking
into account background lupipance, atmospheric
absorption and illumination

p73=323%1

Book = Alrcraft noise: Selection of runway sites
for Maplin hlrport.

A73-320815
The Corail radar - Automatic equipment for runpway
surveillance
273-32831

Runway VHF localizer antenna array for Norwegian
airperts ILS, taking into account difficulties
due to course bends and snow
A73=32098
Inspection of Hunter Army Adirfield, Savannah,
Georgia to determine condition of runways
[aDp-7573871 NK73-242B5
Analysis of dual lane ruanway operations at high
density airport terminals using computerized
simaolation techniques
[ATC-17] N73-25250
performance of airfield pavement construction
joints under heavy aircraft loads

[ PAA-RD=T72-106] H73-25926

S~8 DIAGRAMS
Wing spar static and fatique tests and S-W curve
for lifetime measurement of root sections of
small trainer and passenrger alrcraft
A73-32190
SAFBTY DEVICES
Relative merit of the disc-gap~band parachute
applied to individval aircrev oember escape.

[ AIAR PAFPER 73=04B3] A73=-31465
aircraft in=flight visibility /conspicuity/ during
daytipme, discusaing exterior paints, tapes and
high intensity ligbting effectiveness for midair

collision aveidance
A73-32661
Lightping protection for aircraft canopy.
discussing simulation tests, safety margins,
side puncture, corona streanering and pilet
physiological reacticms
173=-33036
Development of fibrous flame arrestoer materials to
provide explosion and £ire protection for
aircraft fuel tanks
[ AD=759193 1
SAFRTY FACTORS
Copposite material design criteria, discussing
fatigue, stress concentration, safety factors,
scaling effects and load characteristics
273-33028
Inteqrated reliability and safety analysis of the
DC=10 all-veather landing system.

H73=-25090

473=33641
SAFETY MANAGEMENT
operational considerations in the design of
offshore airgports.
273=31532



SARDS

The role of testing in achieving aerospace systens
effectiveness.
A73-33605
SANDS
Sand erosion tests and protective coatings for
aircraft jet and turbojet engines and helicopter
conpressor airfoils
1T73=33029
SATELLITE BRTWORES
Operaticnal ontilization of an aerenautical
satellite systen for air traffic cantrol over
the North Atlantic.
3173=-32487
SATELLITE OBRSBEVATION
Sonlismear filter evalaation for estimating vehicle
position and velocity using satellites,
A73=33810
SATELLITE TRACKING
FAl ajr traffic control systems projected
irprovements, including microwave landing
systeq, aeronautical satellites, electronic
voice switchbing and discrete address radar beacon
373=33179
SCALB HODELS
Experimental data processing system for
EURCCONTECOL scale model sewmiautomatic digital
route contrel system for operational conditions
siamulation
A73-31132
Experimental investigation and correlatiom of the
ground ippact acceleration characteristics of a
full scale capsule and a 1/4 scale model
aircraft emergency crew escape capsule systeux,.
[AIAX PRPER T3-480] 273=-31463
dergdynamic coefficients for calculating transpart
aircraft performance using wind tunnel and scale
rodels
N73-240u6
SCHEDULIAG
Charters, the new mode = Setting a new course for
internaticonal air transpertation.
473~33101
SEABCH ERADAR
Developpent and characteristics of air traffic
contrel radar and associated signal and display
processing equipment
[FAA=RD-73-357
S5EAT BELIS
sinqgle point emergency eguipment divestmnent systam
for instantareous parachute harness, lap belt
and leg restraint release, desgribing
prrotechnic actuwatiob system

H73-25178

373-32666
SELF ALIGNMENT
Tilt-table alignment for ipertial-platfora
baintenance withaut a surveyved site.
AT3=-31728B

SELF OSCILLATIOR
Mathematical model for shipay auto—-oscillations of
aircraft landing gear nose wheel with PReunatic
tire under velocity chanqges
173-31049
SENICONDUCTORS (BATERIALS)
Besearch and Gevelopnent progress on electronic

equipment, integrated cireuits, semiconductors,
and digital computers
[2D=7551801 N73=25251

SEMIEMPIRICAL BODATIOHS
Enovway visual range equation derivation, taking
into account hackqround luminance, atmospheric
absorption apnd illunipation
373=-32351
SEPARATED FLOW
Separated flow past a slender delta wing at
iacidence,
. A73=31121
Unsteady separated free Jet flow of an ideal fluid
pPast a wing
273-31155
SBHVICE LIFB
Cotcorde aircraft Ffuel
desiqgn for long tern
ease of maintenance,
jettisoning and feed

syYstem and component valves
service reliability and
discussing refueling, fuel
controls

A73-32923

A=54

SUBJBCT INBEX

SREVOCONTROL
Quad redundant fly by wire servocentrol systen
design and tests in F-8C high speed et
aircraft, using fail/safe hydrawlic actuators
B73-3308)
Inproved desiqn of high-response slotted plate
overboard bypass valve for supersonic inlets
[ HASA-TH-X=-2B12] N73-25087
SHARP LEADIEG EDGES
Influence of weak viscomse interaction on the drag
of a wing profile
A73-31195
SHOCK DISCONYINUITY
The transonic aerofoil problem with enhedded shocks,
A73-31422
SHOCK TESTS
¥Yibration and shock qualification testing of an
airborne early warning radar.
A73-33137
SHOCK WAVE PROPAGATION
On the possibility of turbulent thickening of weak
shock waves,
AT3=-32794
SHOCK WAVES
The transonic aeronfoil problem with embedded shocks,
A73=31122
Influence of weak viscous interaction on the drag
of a wing profile
A73-31195
Wind tonpel tests to determine effects of leading
edge modifications oo flow and forces op
untaperad wing with 50 degree leading edge sveep
and Mach pumbers from 0.60 to 1.20
[ ARC-R/B=-3270] K73-24003
Analysis of flow pattern on tapered, sweptback
wing at Mach nuabers between 0.6 and 1.6 and 12
dagree angle of incidence
[ARC-R/M~32711 N7 3-24004
hnalysis of flow developament over plane, half-wing
vith cropped-delta planform tsing surcface
pressure distributiens and oil flow patterns
vith variations in incidence and Mach number
[ ARC=R/M=3286 H73-20008
SHORT HAUL AIRCRAFT
Progress report on Tel Aviv offshore airport
project,
A73-31544
VPH 614 twin-jet short haul aircraft, discussing
layout, auxiliary power supply systen for ground
kandling independence, surface movements
Dabeuverability and low noise characteristics
A73-32365
STOL operational impact on ATC syster support,
considering short haul metropolitan and rural
transportation modes, landing/takeoff facilities
and all-weather operational reliability
A73-325847
Pressurized fuselage design studies for short haul
transport aircraft, discussing zandwich
structures and bonding techniques for 21 and Ti
alloy construction materials
R73=33069
Short haul aircraft design and marketing,
eXamining competing medes, nolse factors,
airport traffic density patterns and aircraft
types dependence on ytilization
373-313184
Rotary wing aircraft ecological advantages in
logqing, off shore oil exploration and short
hanl passenger transport for airport size
reduction
A73-33185
Indevendently targeted short haul individual
retorcraft for air tari service, considering
traffic control systeum, market possibilities,
environmental impact and projected wtilization
173~-33186
5TOL short haul syster development, discussing
airport congestion, operational costs and
environmental considerations
K73-33192
Short haul ¥/5T0L air transportation social and
economic aspects in comparisonm with ground
transportation modes, enphasizing convenience
and frequency of service
373-33193
Characteristics of Yak 40 aircraft and application
for short haul service to isolated areas of USSE
[HASA-TT=F=14943] N73-25057



SUBRJECT INDEX

Bffect of gust loads on wing and T-tail
airworthiness reguirements for short hauwl aircraft
[ FOK-E66 | N73-25058
adbesive bonding and structural inteqrity of short
haul Fokker P=-28 Fellowship aircraft
H73-25061
Characteristics of guiet turbofan short takeoff
aircraft for shert hawl air transportation and
analysis of econamic and sociological factors
affecting gperation vol. 1
[ NASA-CE=114612] N73-25065
Analysis of quiet turbofan short takecff aircraft
for short haul air transportation to show
research and developpent requirepents and
advabced technology benefits - ¥ol, 2
[HASA=-CR=1146131 ¥73-25066
SAORT TAKEQFPF AIRCRAPT
S5TOL aircraft flight apd landing area
considerations.
[ ASCE PEEPRINT 17261} 273-31389
French civil aviation ipezpensive € band landing
systen with TLS angular coding and siwmplified
onboard equipment for STOL and Alpine airports
173=-32067
AIL-C0O-SCAN landing systen foxr STOL apnd heliports,
conbining localizer and gqlide comtrol functions
in 20 by 20 deq approach window
R73=32470
STOL operational impact on ATC systen suppart,
considering short haul metropelitan and rural
transpertation modes, landing/takeoff facilities
and all-weather operational reliability

173=-32547
critical study of the effects of gqusts on an
aircraft
373~-32808

Rind tunnel gust sipulation for STOL aircraft
behavior during low velocity flight in turbulent
atmosphere near ground

A73-32813

Agpects of investigatipg STOL neise using
large~scale wind-tunnel cmodels.

A73=33170

Canadian air transportation survey, outlining
bistory of other mcdes, transportation
{nvestment trends, modal traffic distribution,
STOL applications, airline social services and
marketing

A73=-33177

STCL det aircraft vith variable pitch £fan,
discussing engine handling, neise reduction and
efficiency

A73=-33189

§TOL short hatl system developpment, discussing
airpert congestion, operational costs and
enviroorental considerations

a73=-33192
¥10L and STOL projects flight simulation trials
for antostabilization, head-up displays and
flight controls effectivemess in handling
gealitles improvement and pilot workload reduction
A73-33209
pevelopment of stability augqmnentation systems fox
decoupling response of short takecff and lapding
aircraft in longitudinal and lateral-directienal
fiiqht modes
N73-26041

Methods for evaluating and predicting airfield
performance of turbojet and torbofan aircraft
aperating in conventional and short takeoff modes

R73-24004

Analysis of mapual copntrol theory of vertical
situation displays for short takeoff aircraft
[HBRSA-CE=118620] H73=-24061

characteristics of flight contrel systea for
approach £light path contrel of augmentor wing
on powersd-lift short takeoff aircraft
configuration
[ NASA-CR=1143574] N73-24062

application of cold thrust augrentation techniques
for improved performance of short takeoff
aircraft perforpance
[aDp=7582021 R73=20073

Tyo dimensional unsteady separation and stall
phenomena over airfoils oscillating in pitch
with application to short takeoff aircraft
[AD-758399] H73=28080

A=55

SLBNDER RINGS

Development of air traffic control procedure to
pergit short takeoff aircraft landing along
curved approach trafectory and analysis of data
transmission requirements

¥73~25055

Characteristics of Yak 40 aircraft and application
for short haul service to isolated areas of USSR
[NASA-TTI=-F~149043]} N73=25057

pevelopment of slmulation model and computer code
for evaluation of operation of short takeoff
aircraft for compmercial airline operations
[ FASA-CR=118631] N73=25062

Characteristics of quiet turbofan short takeoff
aircraft for short hanl air transportation and
analysis of economic and sociolegical factors
affecting operation Vol. 1
[ FASA=~CR-1146121] N73-25065

analysis of guiet turbofan short takeoff aircraft
for short haul ailr transportaticn to show
research and development reguirements and
advanced technoloqy henefits - Vals, 2
[ WASA=-CB=114613] NT73=25066

Desiqn and development of STOL and v/5to0L aircratt
to show design requirements, perfoCRaRce
characteristlcs, and air traffic control problems
ree=2171021% H73=25085

pirect side force control for STOL crosswind
landings with analysis of zanual and antomatic
control modes
[ AD=758555] N73=-250%1

Cockpit and control display design criteria fer
tactical STOL and V/STOL aircraft
{AD-7587871 N73=25uB8%9

operational proceduraes and wmedes of experimental
guidance system for short takeoff aircraft to
provide arrival time control and automatic
tracking
[ HASA=-TH-X-62233] H73=25710

Mechanical cross coupling of STOL transport
aircraft engines
[ CRANFIELD=ARERO-14 1] ¥73-25819

SIGHAL PADIRG

Hicrowave guidance system for aircraft landing,
discugsing civil and military requirements,
position aeasurement capability, shadowing in
propagation, and ground reflection induced
giqnal fading

A73-32468
SIGHAL PROCESSING

% VOB sensor of advanced design - The Bendix
RYA=-332,

A73-32458
SIGHAL BEFLECTION
The multipath challenge for the microwave landing

systen.
a73-32503
The MADGE system - Operational results and stretch
potential.
A73-32505
SIGNAL TO HOISE RATIOS
An analysis of helicopter rotor medmlation
interference.
AT73=31731

SIMILARITY NUMBERS
The three=-dimensional turbulent bonndary layer =
Theoretical and experimental analysis
273=-32810
SINGULARITY (MATHEMATICE)
Nonplanar wings in nonplanar greunnd effect,
373-31744
SKIR PRICRION
Calculation of two~dimensional turbulent skin
friction under arhitrary compressibls flow
conditions
[ab=-7578721] K73=-24329
Flight tests of ¥P=70¢ aircraft to determine skin
friction coefficients and boundary layer
profiles at Each nunbers up to 2.5
{ HASA=-TH=-E=T2201 R73=-25276
SLENDER BODIRS
Developeent of slender body theory for analyzing
flow past thin, conically cambered, delta wing
with exzact boundary conditions
[ BRC-R/H-32691] H73~-24002
SLEHDEE WIRGS
Separated f£low past a slender delta wing at
incidence.
A73=31121



SLIDING FRICTION

Application of modified slender wingq theory to
anslyze aercdynamic characteristics of slender,
lifting, wings with curved leading edges at
supersornic spaeds
[ ARC-H/M=3278] N73=24Q06

Effect of jet stream blowing downwards from lower
surface of slender delta wing to obtain lift
augnentation for takeoff and landing
[ aRC-R/¥=-32881 H73=-24009

Bvaluation of double integral equation for
calculation of wave drag due to volupe and
aerodyoamic lift of slender wings
[ ARC-R/M=-32211 N73=25006

Application of slender body theory for cealculating
pinimum values of zero lift wave drag of slender
#ings with unswept trailing edqe
[AEC-R/M=-3222] H73-25007

Design criteria for slender warped vings with
unsvept trailing edqe with zero load along
leading edge and bear planar vorter sheet at
trailing edge for design 1lift coefficlent
[ ARC=B/M~34061 N73=-25008

SLIDING FRICTION

keqion of existence of frictional neise and

experimental verifications

A73=33215

S0ARING
Electronic developments for performance gliding, III
A73=-33023

Yumerical analysis of sinimum flight time for sail
rlane perfermance while performing cress cauntrcy
fliqbt
[ME~E81 N73-24055

SOCIAL FACTORS

0ffshore airport plamning, discussing selection
ecoponics fron cost effective alternatives based
on usaqe projection, cowmunity benefits and
intrinsic and sociel costs

a73-31511
offshore airport plabning imp Gsaka=Bay, Japan =
New Ransai International Airport.
R73-31542

Capadian gavernment planning for second land based
or offshore jet airport im Toronto area,
considering environmental and community factors

i A73=315h5

Rircraft noise abatement technological and social
aspects, considering aircraft design, airport
nolse pattern minioization and population removal

B73=-32560

Toronto airport relocatiom project, sunmparizing
provincial government planning and decision
Daking process, site choice and conaunity
resistance to airport

373=33181

Short haul V/STOL air transportation social aand
econonic aspects in compatrison with ground
transportatiaon modes, enphasizing convenience
and fregquency of service

173-33193

Sope econonic aspects of aviation safety,

A73-33648
SQIL MECHANICS

Performance of aircraft taxilng on dirt sorfaces

[AD=7565881] N73-25077
SO0LAR BADIATION

Envircnmental impact of lncreased intensities of
solar ultraviolet radiation resulting from
operation of supersonic transport aircraft
TPB-215524,0) N73-25079

SONIC BOOMS

On the possibility of turbulent thickening of weak

shock waves.
aT3=-32794

Concorde aircraft desiqn, testing and projected
environmental impact, discussing fliqht tests,
800ic booms, atmospheric polluticn, ATC problems
and fueling

A73~33182

Sonic boom ainimization design for supersonic
transport aircraft
[ HASA-TH=-D~7219 N73=24065

S0UND GEMERATORS

hooustic geweration and propagation in annular
ducts of axial fleow fans, discussing techriques
for in-duct fan noise modal distribation
neasureaent

A73-328485

h-56

SUBJECT INDEX

SQUED LOCALIZATION
Acoustic shielding baffle for determining jet
nolse source lecation
I NASA=-TH=-D=7229) NT73=-25734
SOURD PRESSURE
Spectral aoving frame Represepntation of Jet noise
by far field acoustic pressure auwtocorrelation
and density function
A73-33681
SQUND PROPAGATION
The propagation and attennation of sound in lined
ducts containing uniform or 'plug' £low.
K73~33984
SOUND TRANSNISSIOR
Acoustic radiation from the end of a
tvo-dinensiopal duct - Effects of uniform flow
and duct lining,
A73-32914
SPACE SHUTTLE ORBITERS
¥ind tunnel tests to deternine aerodynanic
characteristics of delta wing space shuttle
orbiter nodel at various anrgles of attack and
sideslip
[ HASA~TH-X=-274B ] N73-24058
SPACECRAFT
Design and performance of aircraft or spacecraft
differential maneuvering sipulator
[ NASA=TN=-D=7304 } N73=-25259
SPACECRAFT COMAUNICATYON
A1 apnalysis of helicopter rotor modulation
interference.
173-31731
Rircraft onboard data link and Merosat equipment
integration, considering antenna, duplexer,
anplifier and receiver systens
373=-32428
SPACECRAPT CONTROL
Russian book -~ Radio devices for flight vehicle
control sysStems,
aT3=-32429
SPEED INDICATORS
Maintepance of pitot-static systess of transport
alrcraft,
[ SAE AIR 975} 373-33014
SPIFE
A wethod of deternining spinal aliqboent and level
of vertebral fracture during static evaluation
of ejection seats.
273-32676
STARILITY DERIVATIVES
hnalysis of aerodynasic loading for synmetrically
tapered wings describing simple barmonic
pitching oscillations of low frequency in
supersonic flow
[ARC-R/M=-3298] N73=-2401%
¥ind tunnel tests to determine subsonic
derivatives for oscillating M-wing planform
{ARC-R/8~3218) N73-25022
Survey of aerodynanic derivative measurements for
unsvept rectanqular wings and delta wings with
emphasis ob main surface pitching moment

derivatives
[ ARC-R/M-32321 R73=25024
Heasurement of pitching moment derivatives using
. free oscillation technigue on two dimensional

airfoils of double wedge section apd single
wedqge section
[ARC~E/M=-3231 ] B73=-25025
Development and characteristics of test equipment
for measurement of direct pitching moment
derivatives for two dimensional flow at subsonic
ard supersonic speeds
[ BRC=R/M-32577 . ¥73-25027
Design and characteristics of test equipnent for
measuring lengitudinal oscillatory aerodynamic
derivatives in hiqh speed wind tunnel
[ ARC=-R/M=3260] N7 3-25029
STABILIZATIONR
UPSTARS = A single escape subsysten providing
stabilization, retardation, and separation,
473-32668
ESCAPAC IE stabilized ejection seat for Havy S-32
and Air Force B=%k aircraft, describing
propulsion, stabilization, separation and
lateral divergence subsystemns
A73-3266%



SUBJBCT INDEX

STABILIZEES (FLUID DYNAMICS)
static tests of redesigned gqraphite horizontal
stabilizers
rap=-75871a1 NT73=-24611
STAIBLEBSS STRELS
Feasibility and cost effectiveness of szpendable
main Totor blades od UB=1 helicapter
[AD-T758460 ] N73-26078
STARDARDS
Tdentification and coding of fluid and electrical
piping systen functions.
[ SAE 2IR 1273) 273-33019
Standard indoor method of collection and
presentation of the bare turboshaft englpe noise
data for use in helicopter installations.
fSAE ARP 1279) 373-33020
MIL-5TD=B10 nuniforn test methoads for determining
ailitary equipment environmental resistance,
discussing inadequacies, aisapplicationsz and
planned revision for improvement
A73=-33140

STATIC PRESSOURE
Maintenance of pitot-static systems of transport
aircraft,
[ SAE AIR 9751 A73-33014
STATIC TESIS
Wing spar static and fatigue tests and S-¥ curve
for 1lifetire measurement of root sectioms of
spall trainer and passenger aircraft

173=-32190
Static tests of redesigned graphite horizontal
stabilizers
[ar-7587118] N73=28611

STATISTICAL ARALYSIS
inalysis of early fallares in unequal size samples,
B73-33622
STATISTICAL CORRELATION

statistical correlation of qulls and USAF alrcraft
hazards
[AD=759824} N73-25092

STATOR BLADES

The use of a finite difference techrique to
predict cascade, stator, and rotor deviation
angles and optipuz angles of attack.

[ASME TAPRE 73=GT=101 473-33488

Transonic flow through a turbine stator treated as
an axisymmetric problenm.

[ ASME PRPER 73-GT-51] 473=33510
STEAN TURBINES

¢as turbipe vibration limits = A fundamental view.

[ ASHE PAPER T3-GI-U8] a73-33509
STIFPPHESS

¥ind tunnel measuremeats of direct pitching
danping and stiffness derivatives for delta ving
and awept wing planformos
[ REC-R/H=-3019) R73-25009

STRATOSPHERE

4 three-dimensional stratospheric point=-source
tracer experiment and its implicaticns for
dispersion of effluent frop a fleet of
supersonic aircraft.

[AIAa PAPER 73-5287] AT73-33562

Fumerical atmospheric circulation model of SST
effects ol stratospheric ogone distribution
[aTha PAPER T3=-529] A73=-33563

lircraft ezhaust plume dispersion and £light
corrider comcentration profiles ir stratosphere
as function of flight fregquency and scale
dependent. diffusion
[AIak PAPER 73-532] 173-33565

Subsonic jet aircraft contribution to NOx in the
astratospheric ozone laver - 1968 to 1990,

[ATAAX PAPBE 73-534) 273~ 33566

A model for studying the effects of injecting
contaninants into the stratosphere and mesosphere.
raIba PAPER 73=5391 473=-33569

an initial estimate of aircraft emissions in the
stratosphere in 1990,

[AXAL PAFPER 73-508] 273-34046
STREAM FUSCTIONS (FLOLDS)

Ipviscid flow through a cascade of thick, canbered
airfoils. 1II = Compressible flow.

[ASHE PARFPER 73=-GT-85] A73-33528
STREESS (P5ICEQULOGY)

Behavioral sStress respolse related to passenger
briefings and emergency varning systess ob
commercial airlines,

a73=-32660

A-57

STHOCTURAL WEIGHT

STRESS RRALYISIS
Research projects in theoretical and practical
aercdynapics = Vol. 1
N73-24959

STHRSS CONCENTRATION
Effect of openings ob stresses in rigqid paveaents.
173-31387
Composite paterial design criteria, discussing
fatigue, stress concentration, safety factors,
scaling effects and load characteristics
373-33028
STRUCTORAL ANRLESIS
Numerical analysis of bending of rotating beams
with application to linear flap=lag stability of
hingeless rotary vings using nonlinear egquations
[ NASA=TH=-X~27701] N73=-24997
STROCTURAL DESIGH
paraneters of ratlonal airfield pavement desiqn
system.
[ ASCE PREPRINT 17001 A73=-31386
2 method for complex desiqn of axial-flow
conpressor stages at the mean gtreamline
a73-32203
Glass fabriec structures, properties and designs of
reinforced polyester and epoxy lamzinates for
aercspace applications
) A73=33064
Pressurized fuselage desiqn studies for short haul
transport aircraft, discussing sandwich
structures and bonding techniques for Al and Ti
alloy construction materials
A73-33069
Feasibility of modifying supersonic drone
confiquration inte remoctely controlled research
vehicle
[NASR=CR=-112323) N73-24057
STRUCTURAL DESIGN CRITERIA
Conposite material design criteria, discussing
fatique, stress concentration, safety factors,
scaling effects and load characteristics
R73-33028
pesigqn criteria and analysis procedures ta
pininlze occurrence of major structural failures
in airfrapes doe to andetected damage
[ AD=7578701 N73-20074
optimization of mass distribution of selid heans
and panels for structural desian of ailrframes
and panels
(2D-759169 ] R73-25058
Bdhesive bonding and stractural inteqrity of short
haul Fokker F-28 Pellowship aircraft
N73=-25061
STROCEURAL FAILURE
Light aircraft vertical gust induced structural
failures, analyzing 1960=71 accident reports for
injuries biomechanics and environmeatal conditions
A73-32678
STRUCTURAL RELIABILITY
Wing spar static and fatigue tests and 5-F curve
for lifetime measuresent of root sections of
gpall trainer and passenger aircraft
173-32190
STROCTORAL STABILITY
Fatigue tests on Comet aircraft pressare cabin to
deterpine effects of pressure cycles on
structural stability of cabin windows
{ ARC=R/N=-32UB ] N73-24017
Low frequency structural response and damping
characteristics of XP-70 aircraft during
suhsenic and supersonic flight
[ ¥ASA-THN-D-72271 ¥73-20892
¥ind tunnel peasurements of direct pitching
dapping and stiffness derivatives for delta wving
ahd swept wing planforms
{ ARC~R/M-3819] n73-2540%9
STROCTORAL VIBEATICH
Dynamic analysis procedure to locate vihration
sources without sinulated service tests, mapping
structural surfaces at all frequencies via
transfer function or mechanical impedalce analysis
A73-33098
STRUCTURAL WEIGHT
Mortar design for parachute ejectiecn and
deployment into airstream to decelerate
spacecraft and aircraft pilot escape modules,
estipating hardware weiqht and reaction load
[ATIA2A PAPER 73=45%9] A73-31445



SUBSOHIC ATRCRAPTY

S0DSOMIC AIRCRAFT
Boock - Methods for estimating drag polars of
subsoni¢ airplanes,
A73=-33422
Book - Methods for estimating stability anad
control derivatives of conventional subsonic
airplanes.
AT73-33423
On the unsteady supersonic cascade with a subsonic
leading edge - An exact first order theory, II.
[ASME PAPER 73«GT-161] A73-33493
Subsonic jet aircraft contribution to KOx in the
stratospheric ozone laver - 1968 to 1990.
{2I2a PAPER T3=-534) - 173=-33566
Wemerical analysis of pininum flight time for sail
vlane performance while performing cross country
£light
[ME-68]
SUBSONIC FLOW
&n approximate method for the calculation of the
velocities induced by a wing oscillating in
subsonic flow

¥73=28055

273=-31905

On the unsteady supersonic cascade with a subsonic
leading edge — An exact first order theorvy.
[ ASME PAPER 73=-GT=151] A73=-33892

Time dependent flow field model for subsonic
diffuser section of supersonic inlet
TAD=758803]

SOBSONIC SPBBD

Experinental results in the case of the Nonweiler
vave-rider in the subsoni¢, transonic, and
gupersonic range

H73=-25835

. A73=33265
Numerical analysis of pinlaum time climbking
proceduore and minimum fuel climbing procedure
for typical subsonic aireraft
N73-20052
SUCTICHE
Three dimensional turbulent boundary laver of
vaved wing suction surface in oniform flow,
examining cross flow profile, velocity
distribution and weighting functions
273=-33267
SOPERCAVITATING PLOW
Unsteady separated free jet flow of an ideal fluid
rast a ving
173=31155
SUPERCONDUCTIEG MAGNETS
Seperconducting electromagnetic suspension and
balance and sapersonic wind tunnel facility for
d¥onaaic stability stadies
I HASA=CE=132255]
SUPEEHETERQDYNE BECRIVEERS
Lo ILS gensor for fail operative automand systeas
= The Eeondix RIa-32a,

W73=-242T1

A73-32461
SOPBHSORIC AIRCRAFT
Influence of air oxygem concentration on the
thermechenical stabliity of jet fuels

R73-318313
Design considerations for supersonic ¥/STOL
aircraft.
{ASME PARER 73=GT=65] AT73-33517

Concevtual study of high performance ¥/STOL
fighters,
TASHE PRPER 73-GT-661 173=-33518

Local flow measurements at inlet spike tip of Mach
3 supersonic cruise aircraft
[ HASA=TN=D-6987]

dutonated design optimization of supersomic
airplane ving structures under dynapic constraints
I HASA-CHE=-112319] N73=25063

Developpent of techiniques for real time, on-line,
optimun flight path conditions and ninioum tiame
napenvers for supersornic aircraft
[AD-7587991

SOPEHSONIC AIRPOILS :
The transonic aerofoil problem with embedded shocks,
aAT3-31122

R73-28037

N73=25083

SUPEES0ONIC COBMERCIAL AIR TEARSPORT
Epvirennental jmpact of increased ihtensitiss of
solar altraviolet radiation resylting from
operation of supersonic transport aircraft
[ PB=215524,01 H73=25079

A=58

SOBJBCT INDEX

SUPEESONIC COMPRESSORS
Lk contributlion toc the theoretical and experimental
exanination of the flov through plane aupersonic
deceleration cascades and supersonic compressor
TOtOIS.
[ ASME PAPER 73-GT-17] A73=3349y
Interface effects between a moving supersonic
blade cascade and a downstreanm diffuser cascada.
[ASME PAPER 73=GT~231 A73-33497
SOPBRSONIC FLOW
Linear problem for delta and v=shaped wings
A73-31301%
German bonograph - The flow around wings of
arbitrary planferm in the case of Supersonic
fiow = A computational method,
AT 3-32581
On the unsteady supersonic cascade with a subsonic
leadipq edge - Ap exact first order theory.
[ASHE PAPER 73~GT=15] A73-33492
Op the unsteady supersonic cascade with a subzonic
leading edge - An exact first order theory, II.
{ASME PAPER 73~GT=16] A73=33493
A contribytion to the theoretical and experimental
exanination of the flow through plane supersonic
deceleration cascades and supersonic COBPressor
TOtOLS,
[ASME PAPER 73=-GE=17) A73-3349n
Analysis of aerndynamic loading for symmetrically
tavered wings describing simple haraonic
pitching oscillations of low frequeacy in
supersonic flow
[ARC=R/M=3298] N73=28019
Performance tests of tersinal shock and restart
control systen of two dimensional tvin-duet
conpression inlet
[NASA-TH-X~28181
SUPERSONIC INLETS
Intet system desiqn procedures and wind tunnel
facility modifications allewing for verification
on large scale models at Mach 4,5

N73-25824

473-3174]
Inproved desiqgn of high-response slotted plate
overboard bypass valve for supersonic inlets
[WASA=THM~X-28121 N73=25097
SUPERSONIC SPEEDS
Experinental results in the case of the Wonweiler
wave-rider in the smbsonic, tramsr .ic, and
supersonic range
B73=33265
Beasurenent of aerodynamic heating on nose of
Pairey Delta aircraft at 40,000 feet andé Mach
numbers to 1,65 during climb and level £light
[ARC=1t/M-32801% N73=23996
Application of modified slender wing theory to
analyze aerodynawic characteristics of slender,
lifting, wings with carved leading edqes at
sSupersonic speads
[ARC=-R/M=32781
Numerical methods for determining effect of
aerodynanic lag on bending response of aircraft
wirngs at supersonic speeds
F ¥AL=-TH=-361
SUPERSONIC TRANSPORTS
World air traffic patterns prodected to 1988,
including present traffic features, supersonic
transport utilization, ground transport
aternatives, air freiqht and aircraft types
273-33180
Humerical atmospheric circulation nodel of SST
effects on stratospheric ozone distribution
FATAA PRPEE 73=529] A73-33563
Prelininary estimates of the fate of 55T exhaust
materials using a coupled diffusion/chemistry
nodel,
[AIAXZ PAPER 73=535] - A73~33567
Sotkic boom minimigation design for supersonic
transport aircraft
[ RASA-TN-D-7218] H73-24065
Chemical kipetics and atnospheric dybamics data
base for digital modeling of climatologlecal
aircraft exhaust effects
[ 28-214100/0)
STPERSONIC WIND TONMELS
Superconducting electromagnetic suspension and
balance and swpersonic wind tunnel facility for
dyramic stability studies
f HASA-CR=132255]

B73-24006

N73-24056

NT3=25441

N73-24271



SUBJBCT INDEX

SURFACE PHOFERFIRS
Bffectiveness and heat transfer with full-coverage
fila cooling.
I ASME PARPER 73-GT-181 273=-33495
Inspection of Hunter Arny Airfield, Savannah,
Georgia to determine condition of runwavs
[AD-7573871 N73=24285
Development of procedures for repairing damaged
runvay pavements
{AD=T56806 ]
SURFRCE TEMPRRATOERE
Foy frequency ard characteristics at the site of
the proposed New York offshore airport, as
coppared witk those at J, F. Kennedy
International 2irport - A prelimipnary report.
aA73-315046

NT3-24286

SURVEILLANCE BADAR
The Corail radar - Auntonatic equipment for runvay
surveillance
A73=-32431
SURVIVAL EQUIPMERE
survival and Fligkt Bgquipment Asscciation, Apnual
symposium, 10th, Phoepnix, iriz,, October 2-5,
1972, FProceedings.
27332653
BC-10 aircraft slidesraft system for emergeacy
personnel evacuation, discussing certificatien
test prograep for performance, reliability,
seaworthiness and compliance with regulations
A713-32659
SWEPT WINGS
knalysis of aercdynamic loading for syopetrically
tapered wings describing simple harmonic
pitching escillations of low freqoency in
supersonic flow
[ARC=R/M=32981 w73~-24019
bevelopeent of two methods for optiamizing design
of subsonic, swept wing jet transport aircraft
N73-24054
#ind tunnel peasuarements of direct pitching
damping and stiffmess derivatives for delta wing
and swept wing planforms
[ARC=R/M=34191 N73-25009
Huserical apalysis of inconpressible laainar
boundary laver on infinite swept wing with
arbitrary velocity and suction distribution
[ARC-R/E=3241] ¥73-25018
Survey ot asrodynamic derivative measurements for
unswept rectangular wings and delta winas with
enphasis on main surface pitching monent
derivatives
{ ARC~R/B-3232]}
SYEPTEACE WIBGS
Theoretical and ezperimental study of a s¥apt-back
wing at low welocity over a wide range of angles
of attack

H73-25024

aAT73-32814
analysis of pressure distribution and suorface flow
on half models of vings with curved tips and 60
degqree sweepback
[ ARC-R/H-32841] N73=-28001

Apnalysis of flovw pattern on tapered, sveptback
wing at Mach numbhers between 0.6 and 1.6 and 12
dearee andle of incidence
[ARC-B/N=-3271.]

Wind tumnel tests to determine aerodynamic
characteristics of model of sweptback wing with
varp distribution to produce constant spanwise
coefficient of lift
[ARC-R/M=3385] RN73-24007

calculation of spanvise loading on sweptback wings
with trailing edge flaps using data obtained
from electric tank tests
[ARC~-R/M-34871

SHITCHIBG CIBCUITS .

Perrite component for waveguide compmutator used as
picrovave switching element and modulator,
noting application in pavigation instruments and
avionics -

¥73-2000%

N73=25010

A73=-30995
SYNCHEOHOUS SATRLLIEES
Procedares and ground methods associated with the
exploitation of a system of aereonautical
satellites
' 273-32488
SYSTEN RFFECTIVRMESS
The rule of testing in achieving aerospace systems
effectiveness,
AT73-33805

A=59

TAIL SURFACES

SYSTEM PAILORES
gydrofluldic component and system reliability.
A73-33a78
Gas turbine vibration lieits - 2 fundazmertal view,
{ASME PAPER 73-GT-08] A73-33509
SYSTBES ANALISIS
FAA copmunications system description for 1973
{ FAA-RD-T73=361] N73=-2041386
Systems analysis of civil airport surface traffic
control

[ FAA-ED=08=11} N73-24655
Copputerized design of alrcraft contrecl

optinization stabilization systems

[ FAS2~CR=1330021 W73=25653

SYSTEMS ENGIFEERING

parachutes conputer aided desiqn and performance
analysis systen development and cperation,
presebting information storaqe and retrieval
tasks mechanics
FAIAA PAPER 73-48L1} 473-31466

Inlet systen design procedures and wind tunnel
facility podifications allowing for verification
on large scale nodels at Hachk 8.5

A73=31743
Self-reconfiguring computer complexes for B.T.C.
Systeus.
273-32039

french VOR system with eingle type equipment for
operation on site at performance levels to meet
ICAC standards, emphasizing antenna desigqn
AT3=32853
Aircraft flight control head~up display systen
desiqn, egquipment installation particmlars,
performance tests and merits evaluation
A73=32508
Specific Behavier Objective approack to airline
flight sipulation, featuring duplicate training
elimination and education time reduction
A73=33202
Simulation in the design of antonmated alr traffic
contrel fupctiocns.
A73-33019
Systens design of facilities for stadying flight
prohlens of YTOL aircraft
{ HAL-TR-306 1 N73-24263
oOptimun roller bearing design for use in heavy
1ift helicopter rotor transaission secoend stage
planetary system
[AD-755535] R73-24540
Design and performance of launcher illuwainatioen
XM-183 flare package for parachutes
rap=7577311 N73=24940
Research projects in theoretical and practical
aerodynanics - ¥ol. 1
N73-20999
Design and petformance of aircraft or spacecraft
differential maneuveritq simulator
[ NASA-TH=D=73081
SYSTENS STADBILITY
Perfornacce/stability of midalr recovery systen
with tandem parachote cenfiquration, discussing
gliding and nongliding systens,
[AIAA PAFER 73=LE1]

H713=-25259

B73-31447

1.
T TAIL SURFACES
Bffect of gqust loads oo wing and T-tail
airvorthiness requiresments for short hawl aircraft
[ FOE-K66 ] N73=25058
T=38 AIRCRAFT
T-318 structural flight load data from Williams,

RBeese, and Moody Air Porce Bases, Jun. 1970 +to
Dec. 1971 3
[AD=-758891] ’ ¥73-25076

TACAN
Feasibility of modifying Tacan/DHE =vsSten to
broadcast digital data for area navigation
{FRA-RD-73-2] N73-24656
conputer program for selectioh of radio
frequencies used in VOR, ILS, and Tacan/DBE air
navigation systems
[ FAR-NA=T3=41}
TAIL SURFACES !
Calculation of the characteristics of tail fins in
the vortical field of a wing

H73-25700

A73-32819



TAKEOFF

TAEEOFF
Methods for evaluating and predicting airfield
performance of turbolet and turbofan aircraft
gperating in conventional and short takeoff modes
R73=200i14
Develapaent of cethods for presenting aircraft
performance data and comparison of specific
pethods to shov sources of discrepanciss
¥73=25050
Humerical analysis of aircraft takeoff performance
based oo phases of takeoff and forces exerted on
aircraft as basis for aircraft design
N73-24051
bDevelopnent of perturbaticp quidance systen for
paintalping tilting fotor vertical takeoff
aircraft on predetermined flight path during
takeoff and landing
[ NASA~CE=132043] ¥73=204072
TALOS MISSILR
Drone recovery surface impact and midair
techniques involving parachutes and/or hot-air
balloons, considering TALOS/Low Altitude
Supersonic Target recovery capahbhility
[AIAR PAPER T73-8465] 373=-31451
TANDEN ROTOR HELICOPTERS
bevelopment of method for calculating downwash
interference and loogitudinal stability of
tanden rotor helicopter
[ARC~R/M=3223]) N73-24022
TANES (CONTAINBRS)
Ship model basin for simelating aircraft vortex vake
[AD-758893) N73-25291
TARGET RECOGHITION
dutonatic radar terminal systen /ARTS/ for high
density ATC centers, noting improved target
identification and alphanuperic data display
273-31133
TAIITIRG
Reot mean square center of gravity accelarations
and undexcarriage forces for taxiing Kg-135
tanker aircraft

[CRANFIELD~ARRO-15] N73=25060
Performance of aircraft taxiing om dirt surfaces
[AD=7565B8] N73=25077

TRCHANOLOGICAL FORECASTING
A technological development scenario for offshore
Jetports,
173-31534
Instrument-panel electronic display systen
273-32510
TECHHOLOGY ASSBSSMENT
Drone recovery surface impact and nmideir
techniques involving parachutes and/or hot=air
talloons, censidering TALOS/Low Altitude
Supersonic Target recovery capability
TAIAR PAPER 73-455] B73-31451
International Conference on Dffshore Airport
Technology, 1st, Bethasda, Md,, 2pril 29-Eay 2,
1973, Froceedings. Volume 1,
473~315286
Heavy Rarine structure engineering in offshore
airpert planeing, discussing construction types
and conditions, environmental factors,
naterials, methods and equipment
L73- 31533
Netherlands internatiopal airport planning and
gite selection, discussing cost/benefit analysis
experience from large coastal and offshore
projects
273~-31535
Denpark offshore airport prodects proqress reports
covering historical background, present status,
political efforts, legislation, narket
retention, access problem and technical desiqa
considerations
A73=31537
Offshore airport plamning in QOsaka=-Bay, Japan -
Sev Kansal International Airport.
273=-31542
Jet noise suppression technoloqy progress review,
discussing Lighthill theory of aerodynanic
noise, machinery noise and guiet aircraft future
273=-32186
Pover plants, cost estimsates, freighter missions,
conkercial feasibility and technology for
nuclear air cushion vebicles
A73-32194

2~60
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Palse coded scanning heap microwave landing systenp
technelogy assessment for civil aviation
application, describing qround equipment and
procedures

A73-324%9
Air traffic control technology progress review ang
future forecast, noting microelectronics apd
autonation need in civil avionics
a73~32479
hircraft flight control head-up display systen
design, equipment installation particulars,
performance tests and perits evaluation
R73-32508
Instrument-panel electronic display systenm
A73=32510
All-weather landing technoloqy and economics,
consldering qroupnd and airborne eguipment and
benefits and costs
A73=32553
Alrcraft noise abatement technological and social
aspects, considering aircraft design, airport
noise pattern ninimizatien and population removal
L73~32560
Titanium casting techneloqgy applications to
aircraft structores, considering flap tracks,
brake torgue tubes and arrester hook wounting
brackets
273-33071
MIL-STD=810 uniform test methods for detersining
eilitary equipnent environmental resistance,
discussing inadequacies, misaprplications and
planned revision for improvemaent
AT3-33144
TECHROLOGY UTILIZATIGN
Technologies applicable to the development of an
cnboard L-band transmitter
A73-32481
Titanium casting technology applications to
aircraft structures, considering flap tracks,
brake torgue tubes and arrestor hook mounting
hrackets
173=-3367
Technoloqy developnents effect on jet aircraft
desiqn, discussing fligqht controls, emgine noise
suppression, supercritical aerodypamics and
conposite structures

A73-33188
TELECOMMURICATION
FAA communications system description for 1973
[ FAA=-RD=T73=36} H73=24186
FELEVISION SYSTEAS
Application of the visualization of radar
information in television
A73-32u84

TLENPERATURE
dnalysis of wing leading edge buckling due to
aerodynamic heating to show effect of shear
wodulus of material and qeometry of leading edge
on buckling onset
[ ARC=R/M=3197] R73=-25000
TEMPERATURE EFPPECTS
Climate simulation via environmental test chambers
exranining mechanical, thermal and pressare
effects to determine functional component
suitability
173-33382
Newkirk effect - Thermally induced dynamic
instability of high-speed rotors.
[ AS5HE PAPER 73=GT=26] A73-33499
bevelopment of continual solution for stress
distribution due to thermal stiresses near roots
of rectangular wings
[ARC=R/M=32367] N73=24030
TEMPERATURE NBASUEEMBNT
Dypamic gas tenperature measurpments in a gas
turbine transition duct exit,
{ASNE PAPER 73-GT-7] 173=33483
Reasurement of aerodynamic heating on nose of
Pairey belta aircraft at 40,000 feet and Mach
nunbers to .65 during climb and level flight
[ARC-R/¥-32801 ¥73-23996
TEAPEBATURE SENSORS
Fluidic control nodules with temperature sensor
and thrust reverser pneumatic actuator for
aerospace system applications, investigating
reliability test data
473-33877



SUBJECT INDEX

TRERMINAL PACILITIES
Multi-purpose use potential of offshore airports.
aT73~21528
access requirements for offshore airports.
A73I-31529%
pallas/Fort Worth airport layvout and facilities,
describing runway arrahgenent, passenger,
baggaqe and cargo services, access roads and
interral transportation system
B73-32362
hirport planning for 1980s air traffic capacity
requirepents, considering runways, aprens, air
traffic and ground movenments contrel, gqround
access and terminal facilities
R73-32363
Roskilde airport for Copenbagen metropolitan area
general aviation and domestic air traffic, )
describing runvays, taziways, drainaqe, terminal
facilities, liqhting and navigation aids
A73-32364
The air traffic contrel B 6 D program of the
Pederal Aviation Admipistratiom.
A73-32437
Air~ground transportation interface at airports,
examining baggage bandling, ticketing, security
procedures, rapid transit access, in-alrport
tioe and walking distances
B73~33178
Development of air traffic control procedure to
permit short takeoff aircraft landing alonqg
curved approach tradectory and analysis of data
transpission requirenents
N73=25055
inalvsis of economics and fimances of airport
operations to determine procedures feor improved
panagement and operation
[ REPE=73=01210] §73=-25253
2nalysis of dmal lane runway operations at high
density airport terminals using conputerized
simulation techniques
[ATC=17} N73-25250
GERTS 3Q simulationm model and data base for air
cargo termipal
[aD=753525] W73-25257
oObjectives, goals, and program structure of
proiect to improve performance of ailr traffic
and control and navigation facilities within
Bational Airspace Svsten
{FAR-ED-21-2] N73=25703
ipalysis of control and display device testing for
picrowave landing syster = Vol.
[AD-75B791] N73-25713
inalysis of data rate reguirements for low
gisibility approach with scanpning beam landing
guidance systenm
[ AD~75B8786] H73=2571%
TRST CHAMBEBES
rlizate simatation via environmental test chambers
exapining mechanical, thermal and pressure
effacta to determine functicbal component
suitability
473-33382
TEST EQUIPMBAET
BIL-S%D=810 uniform test methods for determining
pilitary equippent envircnmental resistance,
discuseing inadequacies, amisapplications and
planned revision for improvement
A73~33104
Development and characteristics of test equipnent
for measurepent of direct pitching moment
derivatives for two dimensional flov at subsenic
and supersonlc speeds
[ ARC~R/M=32571] H73-25027
pesign apd characteristics of test equipnent for
neasuring longitudinal oscillatory aerodynamic
derivatives in high speed wind tunnel
{ ARC-R/¥=32601 H73=-25029
7857 PACILITIES
in airdrop system for testing large parachutes for
recovery of loads in excess of 50,000 1b.
ratad PaPER 73-871]} AT73=31455
Systems desiqn of facilities for studying flight
problens of VEOL aircraft
{ ¥AL-TR=-306] N73=-24263
Portable beacon test site for enrotte radar
coveraqge in airport vicipoity
[FRA~RD=73-4%} R73-24266

A-61

THRUST VECTOR CONTROL

TBTEERING
Exrperimental autostabilirzed tethered rotor
platform for reconnaissance, communications and
BCH, discussing control systen effectiveness
fron flight test results
173-33736
THERNAL COWDOCTORS
Installing the heater cable directly in the
redesiqhed leading edge.
A73=32924
THERMAL STREBSSES
Transient analysis of ceramlic vanes for heavy duty
gas turbines.
{ASHNE PAPER 73=6T=461 L73-33507
pevelopnent of continual solution for stress
distribution due to thermal sStresses near Ioots
of rectangular wings
[ ARC~R/¥-32361 ¥73-24030
analyels of wing leading edqge buckling due te
aerodynamic heating to show effect of shear
nodulus of material and geometry of leadlng edge
on buckling onset
[AEC=R/M-3197] ’73-25000
THERROCHE#ICAL PECPERTIES
Influence of air exygen concentration on the
thermochenical stahility of jet fuels
473=-31833
THERMODYNAMIC BFFICIERCY
Comparative analysis of turbine loss parameters,

[ 2SME PAPER 73~GT-91] 273~33529
THIE WIBGS
Nonplanar wings in nonplabar ground effect.
273=-31744

Thin rectanqular lifting wing investigation at
small angle of attack in parallel flow based on
prandtl acceleration potential theory
A73-32126
Calculation of flows past vings without thickness’
in the presence of developing vortex sheets
273-33963
pevelopment of slender body theory for analyzing
flow past thin, conically canbered, delta wing
with exact boundary conditioms
[ ARC-R/M=3249] N73=-24002
TAREE DIMENSIOWAL BOUNWDARY LAYER
The three=-dimensional turbulent boundary laver =
Theoretical and experinental analysis
A73=-32010
Three dinensional turbulent boundary layer of
yawed wing suction surface in usiform flow,
exanining cross flov profile, velocity
distribution and weighting functions
A73-33267
THEEE DIAEESIONRL FLOW
Conputerized three dimensional calculations of
hypersustained aircraft in viscous potential
flow in terms of boundary layers and wakes
273=32816
Three dismensional £low analysis for helicopter
rotor aercdynamic desiqn, considering Nach
nupber, inclination, angle of attack,
trajectory, Reynolds nusber and vortex shedding
A73-32973
Analysis of Kutta-Joukowsky condition in three
dimensional flow with application to vortex
sheet attachment to wing surface
[WASA=TT=F=104918] N73-28319
THRUST AOUGMENTATION
aerodyranic rig and wind tunnel developments of
conpound ejector thrust augmenter for V/$TOL
aircraft with combiped Coanda and center
injection flows
[ASME PAPER 73-GT=67] K73=3351%
Bpplication of cold thrust augmentation technigques
for improved performance of short takeoff
ailrcraft perforpance
TAD=T75B82021 N73=-240G73
TEROST CONTEOL
Fluidic control modules with tenperature sensor
and thrust reverser pneumatic actuator for
aerospace systen applications, investigating
reliability test data
273-33477
THERUST YECTOR CONTROL
Effect of jet stream blowing downwards from lower
surface of slender delta wing to obtain lift
augnentation for takeoff and landing
[ ARC=R/M=32881 ¥73=-24009



TILT FOTOE RESEARCH ATRCRAFY PROGRAN

Flight tests to determine lonqgitudinal aerodypamic
parapeters of P=-1127 aircraft with vectored
thrust control
[NASA=TH=D=T7236] N73=24066
Wind tunnel tests to determine aerodynamic
characteristics of vectored thrust v/5T0L
fighter aircraft in transition speed range
[HASA-TN=-D-7191] B73-25047
IILT ROTOE BESEARCEH ATRCEAFT PROGHAR
Full scale hover test of 25-foot tilt rotor
[HASA-CPR=1146261 N73=25070
TILTIBEG BEOTORS
Static and cruise tests on serjes of 13 ft
diapeter low disc loading rotors with various
tlade tvists
[ RASA-CR=11U4625] N73~24053
Developoent of perturbation guidance systea for
maintaining tilting rotor vertical takeoff
aircraft on predeternined flight path during
takeoff and landing
[ HASA=CR-132042) N73=20072
TIF SPEED
Effect of rotor desiqn tip speed on aerodynanmic
performance of a aodel ¥TOL 1ift fan under
static and crossflow conditions.
[ASBE PAPER 73-6T-2] 173=-33480
TIRES
Region of existence of frictional noise and
experimental verifications
A73=-33215
TITANIOHN
Fitaniuan castibg technology applications to
aircraft structures, considering flap tracks,
brake torque tubes and arrestor hook mounting
brackets
A73-33071
Potential of hot-isostatic vressing, hydrostatic
extrusion and deformable die tube tapering
processes to production of titanium tubes
[aD=759500 ] N73=25532
TITANIUM ALLOYS
Bot isostatic pressing of titanium alleys for
turbine engine components.
[A5ME PRPER 73=~GT=63) AT73-33516
THACE RELENBATS
Upper atmasphere pollution and near surface
clipate due to aercospace operatiocas, discussing
dynamices and trace gas distribotion
TAI1a PAPER 73=-892] 373=33536
TRACBRS
3 three~divensional stratospheric roint-source
Lracer experigent and its ipplicaticons for
dispersion of effluent from a fleet of
sgpersonic aircraft.
[AIAA PAPRE 73=528j 173-33562
TRAILING-BDGE FLAPS
Calculation of spanwise loading om sweptback wings
vith trailing edqe flaps using data obtained
from electric tank tests
[ARC-R/M=38487] B73-25010
TRATINING AIRCEBAFT
¥ind tumnel siounlation of jet exhaust in low speed
teasting of Franco-German Rlpha-Jet trainer ana
fire support aircraft
173-32802
The sivulator industry and its contribution to
military training requirements.
i 473=-33208
Installation of electronic varfare training
equipment in rear cockpit of CP-100 aircraft
with empbhasis on human engineering considerations
[DCIENM-904 1 N73=-25071
TBAIFIEG SIMULATORS
Training sigulator for civil aviation schools
373=32511
THAJECTORIES
hdercdynanmic forces and trajectories of external
Stores separated frop F-§ aircraft
[AD=757532] R73=-284993
TRAJECTORY AHALYSIS
Development of computer program for deterwining
minimap time trajectory and camparison with
qradient method of computation
N73-204053
TRAJECTORY CONEROL .
Guidance of alreraft accordiang to techniques of
trajectory plotting with a clock
A73=32089

A=~62

SUBJECT IRDEX

P/EF-101 ejection seat upqrade kit for perforaance
improvement, discassing proepulsion, trafectory
contrel, saubber system and rapid recovery
parachute opening

AT73I=326K7
TEANSFEE FUMCTIONS

Dynanic analysis procedure to locate wibration
sources without sinulated service tests, mapping
structural surfaces at all frequencies via
transfer function or mechanical impedance analysis

A73-33098
TRABSFERE OF TEAINING

Airline flight simulation program, examining
visual syster capacity for replacement of
in-flight traiping with pilot learning tramsfer
estimation and simulation effectiveness appraisal

A73-33204
TRANSIERT RESPONSE

Transient analysis of ceramic vanes for heavy duty
qas turbines.

{ASME PAPER T3~GT-061} A73-33507
TRANSIT TIKE

Air-ground transportation interface at airports,
exarining baggage handling, ticketing, security
procedures, rapid transit access, in-airport
time and wvalking distances

A73=-33178
TERANSHEISSION

Optipua roller bearing desiqe for use in heavy
1lift helicopter rotor transmission second stage
planetary systen
[ 3D=755535} N73-24540

TEANSOCEANIC SYSTEMS

Operational gtilization of an asropautical
satellite system for air traffic control over
the North Atlantic.

273~32487
TRANSOYIC COMPRESSURS

Pesign and evaluatien of mnltiple cirgular are
bladed, axial flow transonic compressor rotaor
[ NASA=-TH=-X=26971 . H73=24013

TRANSORIC FLOW
The transonic aerofoil probler with eshedded shocks.
L73-31122

Transonic flow through a turbine stator treated as
an arxisymmetric problem,

[ASME PAPER 73=-GT-51} 273=33510
Numerical analysis of steady transonic flows over
lifting confiquratiens to show reduced 1ift in

thickness-dominated reginme
A73=-24302

Transobic pectyrbation equation for studying
steady conpressible flow past lifting and
noolifting wings at high subsonic Mach buimbers
[ HAS2A-CR=-22861] N73=24312

Honlinear unsteady small-disturbance theory of
inviscid transenic flows for oscillating
aerodynanic configurations
[ MASA-CR=-225B] N73=-25008

THANSORIC FLUOTTER

Characteristics of single linear inertia exciter
and multichannel recording equipment for flight
flutter tests on Meteor aircraft
[ ARC~R/M~32471 ¥73-25026

Numerical apalysis of wing bending, wing torsion,
and ajleron rotation at transonic speeds to
deternine effects on wing=aileron flutter
[ ARC=R/K=-32581 N73-25028

TRANSONIC SPEED

Drag and stability characteristics of high-speed
parachutes in the transgonic ranga.

(2I2h PAPER T3=473] 273-31457

Experimental results in the case of.the Nonweiler
vwave-rider in the subsonic, trassonic, and
Supersonic range

A73-33265

Bxperimental evaluation of the effects of a blunt
leading edqe on the performance of a tramsonic
rotor.

[ASHE PAPER T3=-cT-6f}] B73=33515

Wind tunoel tests to deternine pressure

® distributions for four percent thick, circular
Ar<¢, biconvex airfoil at transonic apeeds
{ARC«R/M=31B0} N73=-25002

Wind tunnel tests to determine directional and
longitudinal stability of Javelin aircraft model
at transonic speeds
[ aRC-R/M~-30403] N73=25012
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"

Analysis of gffects of shock induced boundary
1laver separation in tramsonic £1liqht and metheds
for elipipatieg or reducing effects
[}BC—H}H—3510] N73-25919
Optiouk design of wing-body coabinations Eor
zerc~lift drag rise at transonic speeids
[ARC=E/K~3279]
TRARSONIC WIND TUR¥ELS
Modane=Avrienx transonic blowdown wind taanel for
two dimensional flow airfoll profile study
[ONEBA-KP-2031 NT73-20281
TRANSPORT AIBCEAPY
Bussian book = Practical aerodynanmics of the An-24
aircraft s2pd revised and enlarqed edition/.
A73-31547
of public transportation aircraft =
of sethods

H73-25043

Haintenance
Zvoluticn
a73-32556

Kaintenance of pitot-static systens of tramsport
aircraft.

(SAE kIR 975) 273=33014
¥ASA research compercial VT0L tramsport propulsion

system specificaticons and coaponents

developuent, discussing lift fan propulsion

nethod for aircraft attitude control

[ASME PAPER 73~GT-28]

Wind tunmel tests to determirne effect of
lonqgitudinally oriented wing-mounted pods on
asrodypamic characteristics of V/S$TCL transport
podel in cruise fliqght mede
[HASA-TH-D-7199 ] ¥73-28035

Huterical methods for determining range amd radius
of action performance of transport and cornbat
aircraft and effects of various parameters om
performance

A73-33898

W73-204043
percdynanic coefficients for calculating tranaport
aircraft performance using wind tumnnel and scale
models
N73=20046
Analysis of parameters affecting choice of engines
for transport and combat aircraft during desiqn
process
NT3=-24048
Development of two methods for coptimizing design
of subsonic, swept wing et transport aircraft
N73-24054
Mechanical cross coupling of STOL tramsport
aircraft enqines
[CRANFIELD-AERO-14]
TRAPB2QIDAL WINGS
computational program for calculating the
Re-number-dependent polar of a glider with
arbitrary double trapezoidal wing

N73=-25819

A73=-33024
TURBINE BLADES
Welding techniques for high stremgth superalloy
turbine blades and vames repair, discussing
controlled preheating and cooling methods for
crack prevention
[ASHE PAPER 73-GI-047] A73=33505
Transonic flow through a toxrbine stator treated as
an axisyemetric problen.
[A5HE PAPER T3-GT-51] A73-33510
Turbulence downstream of stationary and rotating
cascades.
{ ASME PAPER 13-GT=50] 273-33525
¥ondestructive inspection method for et engine
turbine blades,
[ASME PAPER 73-G6I-927] 273-33530
Measurement of pover spectra of waveforwms derived
from vitrating blades in axial compressor and
application to determine dampirg factor of bhlades
[ ARC-R/KM=3253] N73=-24014
¢alculation of aerodynasic forces of bending and
torsional wibration on installed wibrating
cascade blades
[ABC-R/¥-325U 1 N73=-28015
performance tests of negative hub readtion tucbine
with 4et flap stator and Jet flap rator
[HASBE—CR=2204]
TURBINE BNGIMES
Investigation of the aercdynamic perfcrmance of
spall axial turbines.
{ASHE PAPER 73-6T-3] A73=-33481
Hot isostatic pressing of titanium allovs for
turbine engine cowmpopnents.
[ASME PRPER 73=6T=-63]

W73-2u036

273-33516

A-63

TOEBOJET EHGINES

A current turbine engine maintenance proqram and

the e:perience apd legic apon which it is based.

[ ASHE PAPEN 73-GT=811 A73-33526
comparative analysis of turbine loss parameters.

{ASAE PAPER 73=-GT-911 A73-33529
TURBINES
Analysis of coolant flow in transpiration-cooled
vanes
[ NASA-TH~D=73411 N73-25966
TUABOCOMPARSSORS

2 method for conmplex design of axial=flow
coupressor stages at the mean streamline
AT73-322D3
Acoustic generation and propaqgation in annular
ducts of axial flow fans, discussing techniques
for in-duct fan noise nmodal distribution

peasuremnent
A73-32B46
small turbomachinery compressor and fam
aerodynamics.
FLSME PAPER 73-GT-6] A73=-33480

Interface effects betvween a moving supersenic
blade cascade and a downstrean Qiffuser cascade.
{ASHE PAPER 73=GT=231 273-33497
gpstream attenuation and quasi=-steady rotar 1lift
fluctuations in asymmetric flows in axial
conpressors.
[2SHE PAPER 73=GT=301] 273-33501
Remanufacture of jet engine conpressor componebts.
[ASME PAPER 73=GT=43] 373-33504
Paperinental evaluation of the effeocts of a blunt
leading edge on the performance of a transonic
rotor.
[LSHE PRPER 73=GT=&0] A73-33815
Pressure measurements on the rotating blades of an
axial-flow compressor.
T ASME PAPER 73-GT-79] A73=33524
Conditions of rotating stall suppression in axial
COMPIOSSOrS
A73-33964
Heasurement of power spectra of waveforms derived
from vibrating blades in axial compressor and
application to deternine damping factor of blades
[ARC=-R/M-3253] W73-28016
Performance data for sipgle stage axial flow
conpressor with tapoden airfoil blading
[HASA-CHR-121145]
TURBOFAN ATRCRAFT
STOL Jet aircraft with variable pitch fan,
discussing engine handling, noise reduction and
efficiency

N7 3=25818

273-33189
TURBOFAN ERGIRES
Inlet duct sonic fatigue induced by the pultiple
pure tones of a bigh bypass ratio turbofan.
AT3-331041
Hiqh bypass fan engines for quiet propulsion and
optinal alrcraft performance ip military and
commercial applications
B73~33190
Control of turbofan 1ift engines for ¥TOL aircraft,.
[ ASME PAPER 73-GT=20] 273~33496
Aerodynanic study of a turbine designed for a
snall low-cost turbofan engine.
[ASHE PRPER 73=6T=29] A73=-33500
High bypass ratio quiet turbofan engine for STOL
aircraft, epphasizing nolse reducing desiqn
based on low-speed variable pitch fan concept

A73-38040
TURBOPRANS
Small turbomachinery compressor and fan
aercdynanics.
[ASME PRPER 73=-GT=61 A73=-33084

Calculated performance map of high pressure ratio
turbine designed for turbefan simulator
[FASA=TK-X-2822)

TURBOJET ENGINES

sand erocsion tests and protective ceatings for
aircraft Jet and turbodjet endines apnd helicopter
comptessor airfoils

R73-25822

A73-33029%
Renanufacture of jet engine compressor components.
[ASME PAPER 73-GI-&3] B73=-33504
Bxperimental ¢old flov evaluation of ram air
cooled plug nozzle concept for afterhurning
turboiet engines ip static altitude facility
[HASA-TM=X=2811] W73-25823



TUHEBOMACHIBERY

Afterburnexr instability wortex sheddirg model for
air breathing turboiet combustion
[AD-7588%30] H73-25834
Time dependent flow field medel for subsenic
d¢iffuser section of supersconic inlet
[{aDp=-7588031] N73-25835%
TURBUOMACHINERY
Plane unsteady irrotational flow of ideal
incompressible filuid through turbemachine stage
due to interactien between stationary and moving
grids
a73~34015
Design and evaluation of multiple cixrcular arc
bladed, axial flow transonic comupressor rotor
[HASA=TH=X=2697] N73-24033
TORBOSHARTS
Design, fabrication, and test of electromic enginpe
control system for small turboshaft engines
[ hp=-758173] N73-24805
TUEBULESECE EFFECTS
Ot the possibility of turbulent thickening of weak
shock waves.
A73-32798
Criteria regarding the predetermimation of the
lanisar=terbulent boundary layer tramsition in
the case of flows about body contours
R73=33750
Bnalysis of effects of shock induced boundary
layer separation in transonic flight and methods
for eliminating or reducing effects
(ARC=R/M-3510] ¥73-25019
Effacts of ving struactural elasticity on
accumtlation of fatigque damage during aircraft
£fliqht in turbulence
TAD=7596341% ¥73~-25082
TURBULEST BOURDRRY LAYER
Influeence of veak viscous interaction om the draq
of a wing profile
373=31195
The three-dimensional turbulent boundary layer -
Theoretical and experimental analysis
A73~32810
Three dimensional turbulent boundary layer of
vawed wing suction surface ip unifore flow,
examining cross flow profile, velocity
distribution and weiqhting functions

373=-33267
Turbulence downstream of stationary and rotating
cascades.
[ASME FRPER 73-GT-801 A73-33525

Calculaticn of two-dimensional turbulent skin
Iriction upder arbitrary compresaible flow
conditions
[AD=757872] W73-24329

TURBULEST FLOW )

Criteria regarding the predetermination of the
lamipar-turbulent boundary layer transition inp
the case of flows ahout body contours

R73=33750
TURBULENT JRIS

High frequency spectrum domain of turbulent fet

neise
N73=24697
TURBING PLIGHT

Development of methods for predicting aircraft
flight maneuver and climb performance to show
effocts of excess power and load factor

¥73=-20045

Development of technigues for real tise, on-line,
optimam flight path conditions and rviciomum tige
maneuvers for supersonic aircraft
[ AD-7587991 N73-25083

RO DINENSIORAL EODIRS

¥eagurement of pltching moment derivatives using
free oscillation technigque on two dimensional
airfoils of double wedge section and single
wadge section
[ARC=B/M-32341 H73=25025

TH#Oo DIMENSIONAL FLOW

Pressure distribution on sultjcomponent airfoils
in two dimensional incompressible potential
flow, using Martensen-Jacob worticity
distribution =method to derive Fredholm type
circulation equation '

273-31637

Acoustic radiation from the end of a
tWo=dinensional dact - Bffects of aniform flow
and duct lining.

173-32314

A=E4

SUBJECT INDEX

Plane unsteady irrotational flow of ideal
incompressible fluild through turbomachine stage
due to interaction between stationary and moving
grids

A73=304015

Modane—~hvrieux transonic blowdoen wind tunnel for
two dimensional flow airfoil profile study
[ ONERA-NT~2031 W73-24281%

Perforzance tests of terminal shock and restart
control systenm of two dimensional twin-duct
conpression inlet
[ NASA~TM=-I=28181] N73~-25828

u
0.S5.5. B,
Problens of air transport economics and efficiency
of air transport utilization in USSR
[ HASA=TT=F=741} ¥73=25069
0H-1 HBLICOPTER
Feasibility and cost effectiveness of exzpendable
main rotor blades on UE=1 helicopter
[AD=75846041 K73=24078
OLTRARIGH FREQUENCIES
Techiologies applicable to the development of an
onboard L-band transmitter
A7 3=32481
Frequency hopping principle for precision L band
DHME as complementary ald to microwave landing
systen
A73-32590
ULTRAVIOLET EADIATIOR
Environmental impact of increased intensities of
solar ultraviolet radiation resglting from
operation of supersonic transport aircraft
[2B=215524,/01 N73=-25079
ULYRAYIOLET SPECTEA
Concentration of OH and RO in YJ93-GE-3 engine
exhausts measured in sitwe by narrow-line 0OV
absorption,
{AIAR PAPER 73=506] AT3-33546
UNCAMBERED WINGS
Honplanar wings in oonplanar ground effect,
A73=31744
UEIFPORA FLOW
Acoustic radiation from the end of a
twordizensional duct - Effects of uniform flow
and duct lining.
A73=-32914
The propagation and attenuvation of sound in lined
ducts containing uniform or 1plug' flow.
A73-33984
UBSTEADY FLOW
Lift and measurements in an aerofoil in unsteady
flow.
[ ASHE PAFER T73=-GT~411] A73-33503
Plane unsteady irrotational flow of ideal
incompressible fluid through turbomachine stage
due to interaction between stationary and moving
qrids
A73=34015
UNSVEPT WI¥GS
Wind tunnel tests to determine effect of
interference on performance of full span jet
flap mounted on trailing edge of high aspect
ratio unswept wing
[ BRC-R/M~3219] N73-25005
UPPER ATMOSPHERE
Upper atoosphere pollution and near surface
clinate due to aerospace operations, discussing
dynapics and trace gas distribution
T2IAE PAPER 73-892] A73-33536
ORBEAN DEVELOFPBENT
London third airport planning, discussing site
selection, large scale urbanization, land unse
and reclamation, operational aspects and
environmental factors
373-31532
DAELW PLARRING
Toronto airport relocation prodfect, sumpmarizing
v provinclal qovernment planring and decision
making process, site choice and coamunity
resistance to airpert
373-33181



SUBJECT INDEX

V/STOL AXBCEAPT

short haul v/5TOL air transpartation social and
econondic aspects in camparison with ground
transportation modes, emphasizing convenience
and frequency of service

A73-33153

Roval Rircraft Establishment derodynamics Flight
Pivision flight simulators for 7/5T0L and
helicopters, emphasizing handiing, aircraft
nathematical medels and cockpit simulationm

373-33211
Desiqgn considerations for supersonic V/S5TOL
aircraft,
[ASME PAFEE 73-GI-651] AL73=33517
Conceptual study of high performance ¥/5TOL
fighters,
[ASME PAPER 73=GT=66] L73-33518

Aercdynamic rig and wind tunnel developwents of
comnpound edector thrust augeenter fer v/5TOL
ajircraft with combined Coanda and center
injection flous
[ASME PAPER 73-GT-67] 473-33519

1ift enqine bleed flow management for a V/STOL
fighter reaction control system.

[ASHE PAPER 73=-5T-701] 273-33511
¥/STOL airframe/propulsion ipteqration problem

areas.

[ASKE BAPER 73=GT=76] A73-33522
Performance of jet V/5Tol tactical aircraft nozzles.

[ASME PAPER 73=G2=771 373-33523

¥ind tunnel tests to determine effect of
longitudinally oriented wing-mounted pods on
aerodynanic characteristics of ¥/STOL transport
podel in cruise flight mode
[ NASA-TH-D=7199] §73=-24035
Bnalysis of teamperature and presaure parageters
associated with recirculated engine erxhaust from
Y/520L aircraft engines exhausting normal to
ground
[HASA=-TT=-P=14912] H73=-208323
Wind tunoel tests to determine aerodynamic
characteristics of vectored thrust v/STOL
fighter aircraft in transition speed ranqge
[HASA=TH=D~T7191] N73=-25007
Desiqn and development of STOL and ¥/STCL aircraft
ton show design requirements, performasce
characteristics, and air traffic control problems
[PE=-217102] ¥73=-25085
Desiqn studies and podel test results of
falding-proprotor aircraft concept
[ aD-756534 ] H73=-25086
Cockpit and control display desigm criteria for
tactical STOL and V/STOL aircraft
[ AD-7587871] N73=25489
YALVES
Ipproved desiqn of high-response slotted plate
overboard bypass valve for superscnic inlets

[ NASA-THA=3-2812] N73=25097
YAMES
analysis of coolant flow in transpiration-cooled
Tanes
[ NLSA-TH-D—-T30411] RT3I-25966

YANTAELE PITCH PEQPELLERS
$TOL jet aircraft vwith variable pitch fan,
discussing engine bandling, noise reduction and
efficiency
173=-33189
TABLIARLE SWREPR WINGS
Wind tunnel tests to determine subscmnic
derivatives for oscillating M-wing planform

[ARC-R/H=3210] W73=25022

VARIONETERS
Electronic developments for performance qliding. IIT
173~33023

YELOCITY DISTRIBOTION
The throe-dinensional turbulent boundary laver -
Theoretical and experipental apalysis
A73~-32810
Three dimensional turbulent boundary laver of
yaved wing suction surface in uniform flow,
exzapining cross flow preofile, velocity
distributiop apd wWweighting functions
173=-33267
Transonic flow through a turbine stator treated as
an axisynnetric problem.
[ASME PAPER 73-GI=51} A73=-33510

A=65

THF OMNIEANGE NAVIGATIOW

Purbulence downstrean of stationary and rotating
cascades,
[ASME PAPER 73-6T=801 B73-33%525
pevelopment of numerical procedures for
deterpining velocity potential on triangular
wing osclillating harmonically in supersenic flow
[ARC-R/N-32291 N13-25023
Actuator disk approxipation for calculating
1ifting rotor velocity distribution in forward
flight
[FEA-123] H73-25051
YELOCITY MEASUBREMENT
Fonlinear filter evaluation for estimating vehicle
position and veloclty using satellites,
A73-33810
Frequency modulated radar systems for range
finding, velocity peasurement, and altimeters

N73-25162
VENTILATION
Preventing the shut-off punkah louvre fron 4fanuing.
A73-32925

VYEREAL COMMUNICATION
YOLMET transmission automation with the aid of the
1DECLAM! systen using a speech synthetizer
273=-328629
YERTRERAE
2 method of deternining spinal alignment and level
of vertebral fracture during static evaluatien
of ejection seats.
L73~32676
VERTICAL TAKEOFF AIRCRAFT
VTOL and STOL projects flight sioulation trials
for antostabilization, head-up displays and
flight controls effectiveness in handling
qualities improvement and pilot workload reduction
473=33209
A flight research preogram to define VTOL wisual
sipulator requirements.
a73-33210
Effect of rotor desiqn tip speed on aerodyonanic
performance of a medel VTOL 1lift fan under
static and crossflow conditions.

[ ASME PAPER 73-GT-2] A73~-3388Q
control of torbofan 1ift engines for VTCL aircraft.
[ ASME PAPER 73-6T-20] A73-33496

HASE research commercial ¥TOL transport propulsion
system speclfications and components
development, discussing 1lift fan propulsion
nethod for aircraft attitude control
[ASME PAPER 73=GT=24] 373-33498
Flight tests to determine longitudinal aerodynamic
parapmeters of P~1127 aircraft with vectored
thrust control

{HASA=TH=D=72961 K73-24066
Synthesis of hover autopilets for rotaxy wing VIOL

aircraft

[ HASA=-CRE=-132053] W73-285071

Development of perturbation guidance system for
maintaining tilting rotor vertical takeoff
aircraft on predetermined flight path during
takeoff and landing
[ NASR=CER=-132043] N73-28072

Systems desiqn of facilities for studyimg flight
problens of ¥I0L alrcraft
[ NAL=TR=306 ] N73=28263

tevelopwent of inertial smpoothing system for
control and display applications for ¥Y70L
aircraft antomatic instrument approach and
landing operations
[ HASA=-TH=D=T2711 N73=-24653

YHF QMNIHANGE NAVIGATION

PRS=systen for determipation of position of flight
inspection aircraft for control of IL3=-and YOR
facilities.

AT 3=32449

Doppler VOR equipment, sceonoaics, blending
function and antenpa systea, discussing ground
neasurepent and monitoring, sideband generatian
and reference nodulation

AT3-32452

French VOR system with single type equipnent for
operation on site at performance levels to meet
ICAO standards, emphasizing antenna design

273-32453
3 VYOR sensor of advanced design = The Bendix
RVA-33h,
A73=32454



VIBEATIOR DAMPING

Doppler VOR area navigation cperational
principles, enphasizing bearimng accuracy
igproveasent compared to conventional YOR systens
A73=32456
Computer proqram for selection of radio
frequencies used in VOB, ILS, and Tacan/DME airp
navigation systens
[PRLA-N2-T73-4)
VIBEATION DANPING
Low fregunency structural response and danping
characteristics of XB-70 aircraft during
subsanic apnd supersonic fliqht
[RASA=TH=D=7227] H73=204892
Bont pean square center of qravity acceleratians
apd undercarrviage forces for tazxling Kc-135
tanker aircraft
[CRANFIELD-AEBRO-151
VIBRATION RPFECTS
6as turbine vibration limits - A fundameetal view,
[[ASME PAPER 73=GT=iB] 473=33509
Meagurement of power spectra ©f waveforas derived
from vikrating blades in axial compressor and
application to determine damping factor of blades
{ ARC—-H/¥=3253) K73=24014
Developoent of methods for approzimating aircraft
with asyppetric elevator control to calculate
flutter characteristics
[ARC-R/B=3256] ¥73-24018
Developnent of nethods for approximating aircraft
with asymmetric elevator control to calculate
flutter characteristics
[ ARC~B/H=32561
Analysis of interaction characteristics of
harmonic forcing excitation and alrcraft panel
flutter
[aD-758264]
VIERATION MEASURBMENT
Region of existence of frictional noise and
experisental verifications

n73~25700

R73-25060

H73-24018

H73=-24075

a73-33215
Calculation of acrodynamle forces of bending and
torsional vibration on installed wvibrating
cascade blades

T ARC=-R/M-3254 1 N73-24015
VIBRATION KODE
Newkirk effect - Therpmally induced dynanic
" instability of high-speed rotors,
[ASAE PAPER 73-GT=26] 47333499

Resonance tests of delta wing aircraft model to
deternmine effect of stiffness changes of wing
spars on frequencies and wodes of vibration
[ ARC-H/8=-32681 H73=-25031

VIERATION SINULATQRS

Development of methods for approximating aircrarft
with asymmetric elevator contrel to calculate
Elutter characteristics
[ BRC-R/H=-3256 ) ¥73-20018

Development of pethods for approxirating aircraft
with asymaetric elevator comtrol to calculate
flatter characteristics
[ARC-R/H=3256]

VYIBRATIOWN TESTS

vibration and shock qualification testing of an

airborne early warning radar,

H73-24019

AT73=33137
VIDRO DATA
Desiqn and performance of C band airboroe data
transmission systen for asrial recomnaissance
{AD=7591484) N73-25194
VISCOUS DRAG
Influence of weak viscous interactionm on the drag
of a wing profile
273=-31185
VISCCUS PLOIDS
Computerized three dimensional calculations of
bypersustained aircraft in viscous potential
flow in terns of boundary layers and wakes
373=32816
VISTIBILITY
Runway visual range equation derivation, taking
into account backgromnd luninance, atmospheric
absorption and illumiration
473-3235%
Aircraft in~-fliqht visibility /conspicuitys during
dayvtinme, discussing exterior paints, tapes and
high intensity lighting effectiveness for zidair
collisicn avoidance

A73-32661

A-66

SOBJBCT INDEX

VISUAL ARIDS
Flight Simulation Sywposium, 2nd, London, Enqland,
May 16, 17, 1973, Praceedings.
273-33201
Airline flight sipulation program, examining
visual system capacity for replacement of
in-flight training with pilot learning transfer
estimation and sinulation effectiveness appraisal
A73=-33200
The simnlator industry and its contribution to
military training requirements,
A73-33208 -
VISUAL CONTROL
birpert lighting systems as visual landing aids,
discyssing runway disposition, briqgbtness
levels, beam orientation, wvisibility factors and
flashing lights
A73=32974
VISOAL FLIGHT
& flight research program to define YTOL visual
sipulator requirements,
273=-33210
VOICE CORMOURICATION
Fah air traffic control systems projected
iaprovements, including microwave landing
system, zercoautical satellites, electronic
voice switching and discrete address radar beacen
473-33179
VOICE DATA PROCESSING
Interference in digital voice data link betveen
aireraft and ground traffic control
([ FRA~-RD=T73=631
VOLATILIZY
JEPB and JP4 aircraft fuel fire and explosion
susceptibility fron gunfire hits, discussing
conbat survivability relative to fuel volatility
A73=3267§

B73-24185

VOBRTEX SBEETS
Calcelation of flows past wings without thickness
in the presence of developing vortexr sheets
373-33963
Analysis of RKutta~Joukowsky condition in three
dipensional f£low with application to vortex
sheet attachment to wing sunrfaca
{ NESA-TP=P=-10918}
VORTICES
Fipnite chord effects on vortex induced large
aspect ratio wing loads, noting rolling moment
magnitude overestinate fros lifting line solution
a73-31670
Optipal grid arrangement in vortex lattice method
of lifting surface aerodvynanmic analysis,
comparing nulerical with kernel function results
for sinple wing planforms

N73-24319

273-31746
Calculation of the characteristics of tail fins in
the vortical field of a wing
A73=-32819
3 wake and an eddy in a rotating, radial-flow
passage, I ~ Experimental observations.
[ ASME PRPER 73=GT-57) 473-33512
Structure and dypamics of horizontal roll vortices
in planetary boundary layver
§73-24341
Design criteria for slender warped wings with
unswept tralling edge with zero load along
leading edge and near planar vortex sheet at
trailing edge for design 1lift coefficient
[ ABC-R,/M-3406 | N73-25008
Ship model basin for simulating aircraft vortez wake
{ AD-758893 N73-25291
Afterburner instability vortexz shedding model for
alr breathing turbojet combustion
[AD~7588901
VORTICITY
Tpstrean attenuation and quasi-steady rotor 1ift
fluctnations in asymmetric flows in axial
CORPLesSsors,
[ ASBE PAPER 73=GT-=30]

BT 3-25834

a73-33501

w

4 wake and an eddy in a rotating, radial=flow
passage. I -~ Experimental observations.
[ASHE PAPER 73=GT=571

"WAKES

A73-33512



SUBJBCT IRDEX

WARNIEG STSTEMS
Survival and Flight Equipaent Association, lnnual
Sypposium, 10th, Phoenix, Ariz., October 2-5,
1972, Proceedings.
A73=-32653
Behavioral stress response related to passenger
briefings and emergency warning systems on
cegmercial airlines.
A73-32660
WAVE DBAG
Evaluation of double inteqral equation for
calculation of wave drag due to voluze and
aerodynamic 1lift of slender wings
[ABC=R/H=3221 N73-25006
Apvlication of slender body theory for calculating
pinipun values of zero lift wave drag of slender
wings with unswept trailing edge
[ ARC=R/NM=3222]) N73-25007
Desiqn criteria for slender warped wings with
unswept trailing edqge with zero lead along
leading edqge and near plapar vortex sheet at
trailing edqe for deslgn lift ccefficient
[ARC-R/N=3406] N73-25008
WAYEGUIDES
Ferrite c¢ompoment for wavequide commutator used as
picrowave gvitching elemept and modulator,
noting application in pavigation instrumenots and
avionics
273-30995
WEBAPOR SYSTEES
Development and testing of ballute
stabilizer/decelerators for aircraft dellvery of
a 500-1b nunition.
fiIar PAPER 73-485) 273=31467
WBDGES ’
Measurement of pitching moment derivatives using
free oscillation technique on two dimensional
airfeils of double wedqe section and single
vedge section
[ ARC-E/N~3234] ¥7?3-25025
UBIGHT ANALYSIS
Avionics systems sipplification for cost, weight
and space reduction, considering ease of
paintenance, failure points reduction and flight
directorsautepilot computers and couvplers
elimipation
A73=33187
WBLDING
Welding technigues for high strength superalloy
turbine blades and vanes repair, discussing
controlled preheating and cooling methods for
crack prevention
[ ASHE PAPER T3-GT-04] A73-33505
WI¥D EPPECES
Critical study of the effects of gusts on an
aircraft
373-32808
Three bladzd podel rotor gust indeced impulsive
discrete noise characteristics prediction by
point dipole and rotational noise theories for
copparison with measurement
473=-32917
WIBD BBASUBESENT
bigital readout wind pmeasurement and ipndicator
system for data acquisition, processing and
dizplay in airports for aircraft wind
informaticn service
a73-31318
WIFD TOHNEL APEABATOS
besiqn and characteristics of test egquipaent for
peasuring longitndinal escillatory aerodynanmic
derivatives in high speed wind tunpel
[ RRC-R/M=3260] ¥13=-25029
WIND TUNEEL BODBLS
Theoretical and experimental study of a swept=back
ving at low velocity over a wide range of angles
of attack
A73-32814
Wwind tunnel tests to determine effect of
iongitudirally oriented wing-mounted pods ox
aerodynamic characteristics of T/5T0L transport
nodel in cruise flight mode
[NASA-TH-D=-715%1 N73-2U4035
Aerodynamic coefficients for calculating trahsport
aircraft perfermance using wind tunnel and scale
nodels
H73-24086

A-567

WIND TURNEL TESES

gind tunnel tests to determine aerodynamic
characteristics of delta wing sSpace shuttle
orbiter model at various angles of attack aad
sideslip
[ HASA~TN~¥=27481} ¥73-28058
Two dimensional unsteady separation and stall
phenonena over airfoils oscillating in pitch
with application to short takeoff aircraft
[ AD=7588991 N73-24080
Wind tunnel tests to determine tipe-averaqged
aerodvnanic forces ol model of helicogter
landing pad to be installed on top of lighthouse
[ KAR=-SCI-R~106 1 n73-24269
Modape-Avrieux transonic blowdown wind tunnel for
two dipmensional f£low airfoil profile study
[ONEERA=NT=-2C3] R73=-24281
Resonance tests of delta wing aircraft model te
deterkine offect of stiffness changes of wing
spars on frequencies and modes of vibratiocn
(ARC=-R/M=-32681 N73=-25031
WIKD TUNNBEL STABILITY TEBSTS
Wind tunnel interference factors for high 1lift
wings in clesed wind tunnels
N73-24996

Wind tunnel tests to determine dlrectiomal and
longitudinal stability of Javelin aircraft model
at transonic speeds
[ ARC-B/M=30403] N73-25012

Wind tunnel stability tests to determine static
longitudinal and lateral characteristics of
full=gcale acdel of light, sSingle engine, high
wing aircraft
[ RASA~TN-D-7149] ¥73-250¢8

Effects of free stream velocity and incidence
angle on aercdypamic and acoustic performance of
translating centerbody choked flow inlet
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